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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TMOJOXKEHUH M TpeOoBaHUM K pe3ysbTaraMm
OCBOCHHUsI OCHOBHOM 00pa3oBaTeibHOM MporpamMmel, npeactasieHHbx B ®I'OC COO, a
Takke c yd€roMm enepalibHOM paboyell MporpaMMbl BOCIUTAHUS U KOHIEHIUU
npenofaBaHuss ydyeOHoro mnpenMera «@Pusnuka» B 00pa30oBaTeNbHBIX OPTraHU3AIUAX
Poccuiickoit denepainu, peaansyronmx OCHOBHbIE 00pa30BaTelibHbIE IPOrPAMMBI.

ConepxaHue IporpaMmbl 1o (GU3MKe HANMPaABICHO HA (POPMUPOBAHNE €CTECTBEHHO-
Hay4yHOUM KapTuHbI Mupa oOyuaromuxcs 10-11 kmaccoB npu oOydueHHH UX (U3HKE HA
0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JACSTENBHOCTHOrO mnoxaxoxaa. [Iporpamma mo
¢busuke coorBercTBYeT TpedboBanusiM DPI'OC COO K MmIaHHUPYEMbIM JIMYHOCTHBIM,
NpPEeIMETHBIM M METalpeIMETHbIM pe3yiabTaraM oOOyuYeHHs, a TakKe YUYUTHIBAET
HEOOXOIMMOCTh pealiu3alliid  MEXKIPEJAMETHBIX CBsI3e (U3UKM C €CTECTBEHHO-
Hay4YHBIMH Y4YeOHBIMHU TpeaMeTamMu. B Hell onpenenstoTcss OCHOBHBIE LIETU U3YyYECHHS
bu3MKM Ha YpOBHE CpeAHero oOIero o0pa3oBaHUs, IUIAHUPYEMBIE pPE3yIbTaTh
OCBOCHHUSI  (paKyAbTaTUBHOTO Kypca (PU3MKH: JUYHOCTHBIC, METANpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma ¢akyIbTaTUBHOTO Kypca Mo (PU3HUKE BKIIIOYAECT:

e IUIAHUPYEMBIE pE3YyJbTaThl OCBOCHHS (HaKyIbTaTUBHOTO Kypca (GU3MKKA Ha

0a30BOM ypOBHE, B TOM UHKCJIE IPEIMETHBIE Pe3yJIbTaThI [0 ToJIaM 00y4eHHUS;

e conepxanue (¢akynpraTuBHOTO Kypca «llpaktnueckas ¢usuka» 1o romam

oOydeHwUsl.

®du3rka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAsl B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHU 00
okpyxatorieM wupe. IlkonapHbBI Kypc GU3UKH — CHCTEMOOOpAa3yloIMid s
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIEkKaT B
OCHOBE TIPOLIECCOB M SBJICHUM, HU3ydyaeMblX XHMHEH, Ouonorued, Gusndeckon
reorpadueil u actpoHomueil. Mcnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3MUYECKUX
3HAHMM OIpeneNsieT XapakTep W pPa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHM B cdepe
DHEPIreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, IIOJIYYEHHS HOBBIX MAaTrepUalioB C
3aJlaHHBIMU CBOMCTBAMHM U JApyrux. M3yueHue (u3MKu BHOCUT OCHOBHOM BKJaJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa 00y4aronIuxcs, B (pOpMUpPOBAHUE
YMEHUN TPUMEHSATh HAy4YHBIM METOJ IIO3HAHMS TPU BBINOJIHEHUH MMM Y4YEOHBIX
HUCCIIEJOBAHU.

B ocHoBy (akynbraTuBHOrO Kypca no (usuke s ypOBHS CpeIHEro OOIIero
oOpa3oBaHUs MOJOXKEH P UACH, KOTOpbIEe MOXKHO paccMaTpUBaTh KaK MPUHIUIIBI €ro
MOCTPOEHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEHW Kype SIBISETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COJACPXKHUT Marepuand W3 BCEX pa3lieJioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan (pakyabTaTUBHOTO Kypca
bu3ukn 0o0beAMHEH BOKPYr (Qu3nueckux Teopuil. Bemyummum B Kypce sBisieTcs
dbopMupoBaHUE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzaius MpeanoyiaraeT  HMCIOJb30BaHUE
I'YMaHUTapHOTO MOTEHIMaNa (PU3NYECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OO0IlecTBa, a TaKkKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU W
HKOJIOTUYECKUMU MPOOIEMaMHU.



Hoes npuxnaonou nanpasiennocmu. Kypc Qusnku npesmnonaraer 3HaKOMCTBO €
IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTHMUECKHUX MPHIOKCHUH H3YUCHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peanusyercsi HOCPEICTBOM BBEICHUSI DJIEMEHTOB COIEpKaHUS,
MOCBALIEHHBIX HSKOJOTUYECKUM TNpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takke OOCYXKIEHUs NpoOiieM paluoHaIbHOIO
MPUPOIOTIONIB30BAHUS M SKOJIOTMYECKONW 0€30M1aCHOCTH.

Crep>XKHEBBIMH AJIEMEHTaMH (DaKyJIbTaTUBHOTO Kypca (PU3MKH HA YPOBHE CPEIHETO
oOuiero o0pazoBaHus SABISIOTCA Ppu3nyeckue Teopuu (hopMuUpoBaHUE NMPEACTABICHHUMN O
CTPYKTyp€ NOCTpO€HHsI (DU3UYECKOM TEeopuu, posid (YHIaMEHTAIBHBIX 3aKOHOB H
NPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPHUPOJE, TPAHMUIAX MPUMEHUMOCTHU
TEOPHUA, JUIsl OTIMCAHUSI €CTECTBEHHO-HAYYHbIX SIBJICHUM U MPOLIECCOB).

CucTeMHO-AeSTeNIbHOCTHBIN MOAX0 B Kypce (PU3MKHU peain3yeTcs MPexkIe BCETo
3a CU€T OpraHMu3alUyu SKCIIEPUMEHTAIILHOM JesTebHOCTH oOydaromumxcs. s 6azoBoro
ypOBHS (DaKyIbTaTUBHOTO Kypca (M3HKU — 3TO MCIOIb30BAHUE CUCTEMBbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIa0OpAaTOPHBIX padOT, KOTOPhIE B IMPOrpaMme Mo
¢bu3rKe 00beIMHEHBI B OOIIMKA CIUCOK YYEHUYECKHX MPAKTHUYECKUX padoT. Beienenue
B YKa3aHHOM II€peuHe JIabopaTOpHBIX paldOT, MPOBOAMMBIX ISl KOHTPOJS U OLEHKH,
OCYLIECTBISIETCA YYaCTHUKaMH 00pa30BaTEIbHOIO MPOLECcca UCXOAs U3 0COOCHHOCTEN
IJIAHUPOBAHUA U OCHallleHUs kaOuHeTa ¢usuku. [Ipu 3ToM obecnieunBaeTcsi OBJIacHUE
OOyYalolMMHUCST YMEHHUSIMU TPOBOAUTH KOCBEHHBIE HW3MEPEHUs, HCCIEA0BAHUS
3aBUCUMOCTEN  (QU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB IO  IPOBEPKE
MPETIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yaeseTcsl pelieHrI0 pacuETHBIX U KaueCTBEHHbIX 3aj1ad. [Ipu
TOM JJI1 PACUETHBIX 3aJlad MPUOPUTETOM SBJISIOTCS 3aJa4d C SIBHO 3aJaHHOM
bu3nuecko  MOJENbIO,  MO3BOJSIONIME  MPUMEHATh  U3YYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTHU KaK M3 OJTHOTO paszzelia Kypca, TaK U MHTErpupys 3HaHUS U3 Pa3HbIX
paznenoB. JlJis KaueCTBEHHBIX 3aj[ad MPUOPUTETOM SIBIISIOTCS 3aJaHMs Ha OObSICHEHUE
NPOTEKaHUs] (PU3NYECKUX SBIICHUW U MPOILIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue
BbIOOpa (PM3HUECKON MOJIEH JIsi CUTYalluU NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu GI'OC DOIIl k MarepralibHO-TEXHUYECKOMY
o0ecrieyeHnto yuyeObHoro npoiecca 0a30Bblid YpOBEeHb (DaKyJIbTaTUBHOTO Kypca (hU3UKU
Ha YpOBHE CpeJHEro o01ero 00pa3oBaHust JOJKEH U3y4YaThCsl B YCIOBUSIX MPEIMETHOTO
kabuHeTa (U3MKA WIM B YCJIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAyYHOro IHKiIa. B kabuHere QuU3MKU JOHKHO OBITh HEO0O0XOIUMOE
naboparopHoe 00OpyJOBaHHUE Ji BBIMOJIHEHUS YKa3aHHBIX B MpOorpaMme Mo (u3MKe
YUYEHUUECKUX MPAKTHUECKUX padOT U JEMOHCTPALIMOHHOE 000PYI0BaHUE.

JleMoHCTpalioHHOE 000pyaoBaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJILHOM JOCTaTOYHOCTH U OO0ECle4YrBaeT IIOCTAHOBKY IE€PEYUCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlMi [JIs MCCIENOBaHUS H3y4aeMbIX
SBJICHUU U MPOLECCOB, IMIUPUUYECKUX U (YHIAMEHTAIIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaboparopHoe  o0OopynoBaHHWE JII  YYCHMUYECKUX  MPAKTUYECKUX  paboT
dbopmMupyeTcst B BUJIe TEMAaTHUYECKUX KOMILJIEKTOB U 00€CIIEUUBAETCA B pacy€Te OJHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TemMaTHuecKue KOMIUIEKTHI J1abopaTOpHOTo
000py10BaHUs JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX
U IUGpOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHJIE
M (POBBIX JabOpaTopHil.

OCHOBHBIMHM LIEJIAMH U3yUYeHUs! (PU3UKU B 00I1IEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBaHUEe UHTEpECA U CTPEMIICHHS OOYHAIOIIMXCA K HAYYHOMY M3YUYEHUIO

OPUPOJIbI, PA3BUTUE UX UHTEIJUIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;



e pa3BUTHUE TPEACTABICHUNA O HAYYHOM METOJC IO3HaHUA U (POPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (QopMHupOBaHHE HAyYHOTO MHUPOBO33PECHHS KaK pe3yjbTaTa HW3y4YEHHUsS OCHOB
CTpOCHUS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHre yMeHUU OOBSCHSTH SIBJICHUS C HCIOJIb30BaHUEM (HU3UUECKHUX
3HaHUMW W HAyYHBIX JI0KA3aTeIbCTB;

e (QopMHupOBaHME TPEJACTABICHUN O poiau (UKUKU JJIs Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHI.

JlocTrkeHne OTUX IeJiel 00eCleunBaeTCsl PEIICHHEM CIECIYIOMUX 3aj1ad B
nporecce u3ydeHus (hakyJIbTaTUBHOTO Kypca (PU3MKU Ha yPOBHE CpEIHEro OOIIero
oOpa3zoBaHusI:

e TMPUOOPETEHHWE CHUCTEMBbl 3HAHMU 00 O0HMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXaHHWKY,  MOJICKYISIPHYIO  (PUBHKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3HUKY U DJIEMEHTBI aCTPO(PU3UKH;

e (QopMupoBaHHE YMEHUU MPUMEHITh TCOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
(bu3uYecKux SIBJICHUN B MPUPOJE U JJIs MPUHATHUS MPAKTUUECKUX PELICHUHA B
IMOBCEIHCBHOM »KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3a/]a4 C SIBHO 3aJIaHHOM (PU3HYECKOM
MOJIeIIbIO, 3aja4, MOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE co3faHue (rU3udecKon
MOJIEJH, aJIeKBAaTHOM YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UBNYECKUX OCHOB U TPUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHX IMPOIECCOB, MX BIUSHHUS Ha OKPYXKAIOUIYIO
cpeny;

e OBJIQJICHUEC METOJaMU CAMOCTOSTEIIPHOTO TUIAHUPOBAHUS U  MPOBEJACHUS
(U3UYECKUX DKCIEPUMEHTOB, aHAJM3a W HWHTEpIpeTanud uHOOpMaIuu,
oTpeJieNICHUs] IOCTOBEPHOCTH MOJTYUYEHHOTO pe3yibTara;

e CO3/aHME YCJIOBUU IS pPa3BUTUS YMEHHUH MPOEKTHO-HCCIIEIOBATEILCKOM,
TBOPYECKOU JEATEIBHOCTH.

Ha wusyuenue dakynpratuBHOro Kypca «lIpaktuueckas ¢usmka» Ha YpOBHE

cpeaHero oOiiero oopa3zoBanusi orBoauTcs 68 yacoB (u3 Hux: 34 vaca B 10 knacce, 34
yaca B 11 kiacca)



COAEP KAHUE OBYYEHUA
10 KJTACC

Pazgea 1. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBruxkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBH)KCHHSL.
Cucrema orcuéra. Tpaekropus.

[Tepememnienue, cKOpoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTbH) U
YCKOPEHUE MaTepHUAIbHOM TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KOOPIWHAT.
CrnoxxeHre mepeMenIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMpPSMOJIMHEIHOE ABMxkeHue. ['papuku
3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH MU NEpPEeMEIICHHUS
MaTepUaJIbHON TOYKH OT BPEMEHH.

CBoOonHOE najieHue. YCKopeHue cBOOOAHOTO NaJeHusI.

KpusonnueiiHoe nBrkeHHe. JIBH)KEHHME MarepuagbHOM TOYKM 10
OKpPY>KHOCTH C TIOCTOSIHHOM 110 MOZAYJII0 CKOPOCTBIO. YIIOBasi CKOPOCTb,
auHeiHas ckopocTh. Ilepuon m vacrora oOpamenus. LleHTpocTpeMuTenbHoe
YCKOpEHHUE.

Tema 2. /lunamuxa

[Ipunuun  otHOcuTenbHOCTM ['amumnes. Ilepeii  3axkoH  HeroToHa.
NuepunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiuu cuil. Bropoit 3akon HetoTona
JUISl MaTEPUAIbHOM TOUKH. TpeTui 3akoH HproToHA 111 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna Ttspkect. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Buabl Tpenus (IOKOs, CKONbXEHHs, KadeHus). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHHUS U cujia TpeHus nokos. Koagdumment
TpeHus. Cuia CONpOTUBIICHUS NIPU ABUKEHUH TeJa B KUIKOCTH UJIU Tas3e.

[TocTynarenpHOE M BpalaTelbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT cuIbl OTHOCHUTENIBHO OCH BpameHus. [lmedo cwibl. YcnoBus
paBHOBECUS TBEPAOIO Tea.

Tema 3. 3akoHbl cOXpaHeHus 6 MexaHuKe

Nmnynsc maTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTE€pUAIbHBIX TOUEK.
NMmynbe cuiibl M1 M3MEHEHHE UMITYJbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHOE NBUXKEHMUE.

Pabora cuiibl. MOIIHOCTH CHJTBI.

Kunernueckass sHeprus MarepuaJbHOW TO4Ykd. Teopema 00 M3MEHEHHH
KUHETHYECKOM SHEPTHUH.

[Torenunanbuas JHEPIUsl. [TorenunanbHas SHEPrus YIPYyTO
nedopMupoBaHHOi TpyXuHbl. [loTeHuumanpHas SHeprusi Tena  BOIHM3U
MOBEPXHOCTHU 3eMIIH.

[loTreHumanbHple W HeNOTEeHUUANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM DHEPIUHM CUCTEMBI TEI.
3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTUU.

VYrpyrue u Heylpyrue CTOIKHOBEHMS.



Paspnen 2. MoJjiekyasipHas (pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKOM TEOpHUH M HX
ompITHOE OOOcHOBaHue. bpoyHoBckoe nBmwkenue. [uddysus. Xapaxrep
JBIDKEHUST M B3aUMOJEHCTBHS 4YacTHI] BellecTBa. Mopaenu CTpOoeHus TIas3os,
KHUIKOCTEH M TBEPIBIX TelT M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
mozaener. Macca u pasmepsl Moiekyn. KommuectBo BemectBa. I[loctosHHas
ABoranpo.

TerutoBoe paBHOBecue. Temreparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mogens wuzpeampHoro ra3a. (OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KUHETUYECKON TEOpUHU HJCATbHOTO ra3a. AOCOMIOTHAs TeMIlepaTrypa Kak Mepa
CpeaHEel KWHETUYECKOW SHEPruM TEIUIOBOTO ABWKEHUS yactull rasza. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHbl.  YpaBHeHue MenaeneeBa—
Kunaneitpona. 3akon [ansToHa. M30ompoiiecchl B HieaibHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BellecTBa. [paduueckoe MpPeaCcTaBICHUE  HM30IPOLECCOB:
U30TeEpMa, U30X0pa, n300apa.

Tema 2. Ocnoevl mepmoounamuxu

TepMoauHaMHuuecKas cucTeMa. Buyrtpennss SHEprus
TEPMOANHAMUYECKOM CUCTEMBI U CITOCOOBI €€ n3MeHeHus. KomuecTBO TenioThl
U pabora. BHYTpeHHsI1 SHEprus OJHOATOMHOIO HJACAIBHOrO rasza. Bugel
TEIUIONEpeaayu: TEIUIONPOBOJAHOCTh, KOHBEKLHWSA, W3JIy4YEHHE. YIelIbHas
TEII0EMKOCTD BelecTBa. KolmuecTBO TEMIOTHI PU TEIUIONEpeaaye.

[lonsitue 006 ammabatHoM mnponecce. [lepBbIi 3aKOH TEPMOAMHAMUKH.
[Ipumenenre nepBoOro 3aKkoHa TEPMOIMHAMUKU K M3omporeccaM. ['papuueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmogunHamuku. HeoOpaTuMoCTh TTPOIIecCoB B PUPOSIE.

TenoBble  MammHbl.  [IpuHUOMNBI  AEHCTBUS  TEMJIOBBIX — MAILMH.
[Ipeobpa3oBanusi 3HEprUM B TEIUIOBBIX MamuHax. KoadduiueHT mone3Horo
neiictBus TeruioBod mammebl. [{ukn Kapuo m ero kosddummert mosie3Horo
JNEUCTBUA. DKOJIOTMYECKHE MPOOIEMbI TEMI0IHEPIETHKHY.

Tema 3. Azpecamnuvie cocmoanus eeuiecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u KoHaeHcanus. Mcmapenue u kumnerne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO31yxa. HacelmeHHbld nap. YaenbHas Temiora
napooOpa3oBanHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammumueckne u aMop@Hbie Teina. AHU30TPONUS
cBOMCTB KpucTamioB. JKungkue kpuctamibl. COBpEMEHHBbIE MaTepHUabI.
[InaBnenue u KpucTaIM3alus. YaeabHas Teriora miasienus. Cyonumanusi.

YpaBHeHUE TEIIOBOTO OaiaHca.

Pa3nen 3. DuiekTpoaMHaAMHU KA
Tema 1. Dnexkmpocmamuxa
OnexTpuzauus Tejl. DJEKTpUYEeCKUd 3apsan. JlBa BuAa 3IEKTPUUYECKHUX
3apAnoB. [IpoBOAHMKY, JUAIEKTPUKU M TOJYNPOBOIHUKH. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3aumopneiictBue 3apsinoB. 3akoH Kymona. ToyeuHbIl 3n€KTpUYECKHA
3apsan. Dnekrpuyeckoe noie. Hanpsx€HHocTh anekTpuueckoro noss. [Ipuammn



CYINEPIIO3ULIAN NEKTPUUECKUX NoJeH. JINHNN HanpsHKEHHOCTH 3JEKTPUUYECKOTO
HOJIA.

PaGora cun osnekrpocrarnueckoro monis. llorenmuan.  Pa3sHocTh
NOTeHUHAIOB. [IpOBOAHMKM W JHMAIEKTPUKUA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanexTpuyeckass IPOHULAEMOCTb.

DNEKTPOEMKOCTD. Konpaencarop. DNEeKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOro KOHAEH caTopa.

Tema 2. Ilocmoannwtit Inekmpuyeckuii mox. Toku é paznuunvix cpedax

DNEKTPUUECKUM TOK. YCIOBHSI CYIIECTBOBAHHUS 3JIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpsoxenne. 3akon Oma 17151 yyacTKa LEMH.

DNEKTPUYECKOE CONPOTUBICHHUE. YIIEIbHOE CONPOTUBICHUE BEILECTBA.
[locnenoBarenbHOE, apalIeIbHOE, CMEIIAHHOE COETMHEHHUE TPOBOJHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—JleHma. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILASl CHJIAa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHHMKA TOKA.
3akoH Owma qn noiaHoW (3aMKHYTOHM) 3nekTpudeckord 1menu. Kopotkoe
3aMBbIKaHHE.

DONeKTpoHHAas  MPOBOAUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTH
CONPOTHUBIICHHS] METAJUIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DNeKTpUUeCKUid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku.  CoOCTBeHHass M MpPHUMECHas  MPOBOAUMOCTH
noIynpoBoAHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoHUKOBEIE TPUOOPHI.

ONeKTpUYecKnuidi TOK B pacTBOpax M  pacilaBaXx  3JIEKTPOJUTOB.
DNEKTPOIUTHYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DneKkTpuueckuil Tok B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITEIbHBIM
paspsa. Moinaus. [1nasma.

11 KJIACC

Pa3nen 3. DuiekTpoaMHaAMMKA

Tema 3. Maznummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[loctossHHbIE  MarHuThl. B3aumMOAENCTBHE IOCTOSHHBIX  MAarHHUTOB.
MarnntHoe nosne. Bexktop MarHuTHOM MHAYKUMH. [IpumHnmn cynepnosunuu
MAarHuTHBIX MMOJeH. JINHMM MarHUTHOM MHAYKUMK. KapTuHa JTUHWUNA MarHUTHOU
WHAYKIUU T0JIs1 HOCTOSHHBIX MArHUTOB.

MarautHOe mNOJIE NPOBOJHMKA C TOKOM. KapThHa JWHHM WHIYKUWAH
MAarHuTHOIO TOJIA JUIMHHOTO MPSIMOTO NMPOBOAHUKA M 3aMKHYTOTO KOJBLEBOIO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcreaa. BzanmozaeiicTBue NpOBOTHUKOB
C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHHUE.

Cuna JlopeHua, e€ Monmynp W HampaBieHHe. J[BukeHUE 3apsHKeHHOU
YacTHI[bl B OTHOPOJHOM MarHUTHOM mose. Pabora cuiibl JlopeHna.

SIBneHne dneKTpOMarHUTHOM WHAYKUMHA. [IOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJIEKTPOABIKYLIAs CHJIa WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe anekTpuueckoe moise. DIEKTPOABIKYLIas cuia WHAYKIUU B
IIPOBOJHUKE, IBHKYILEMCS TOCTYNATEIbHO B OHOPOAHOM MarHMTHOM IIOJIE.

IIpaBuiio Jlenna.



NunykTtuBHOCTE. SIBIEHWE CaMOWHAYKIIUU. OJEKTPOABWKYINAS CHIIA
CaMOMHTYKIIHH.

DHeprusi MAarHUTHOTO TIOJIST KaTYIIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

Pasnen 4. KosieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KONEOAHUA

KonebarenbHass cucrema. CBOOOIHBIE MEXaHMYECKHE  KOJIEOAHMS.
I'apmonnueckue konebanusd. Ilepuon, yactora, ammintyaa u (asa koaeOaHUM.
[IpyxvHHBIN MasATHUK. MaTeMaTn4eCKUi MasiTHUK. YpaBHEHNE TaPMOHUYECKUX
koseOanuii. [IpeBpaiienne s3Heprun Mpu rapMOHUIECKUX KOJICOAHUSIX.

Konebarenbupiit koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJNEOAHUS B
UJCaNIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHBIMU KojeOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS
DHEPruU B UJEATBHOM KOJIEOATEIIBHOM KOHTYPE.

[IpencraBnenne o0  3aTyxalomMX  KoleOaHHWsIX.  BbIHyXIeHHBIC
MEXaHH4Yeckue KkoneOaHus. Pe3oHaHC. BBIHYXIEHHbIE 3IEKTPOMarHUTHBIE
KojieOaHusl.

Ilepemennbiii Tok. CHHYCOMAQJIbHBIA IEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKAa. AMIUIUTYJHOE M JCHCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKA H
HaANPSHKEHUS.

Tpancdopmarop. [IpouzBoacTBO, nepeaayda u noTpedIeHne
AIIEKTPUYECKOM  DHEPruu. OKOJIOTMYECKME PHUCKA TpU  MPOU3BOJCTBE
ANeKTpodHeprun. KylbTypa MCHONb30BaHUS 3JEKTPOIHEPIMU B MOBCEIHEBHOM
AKU3HU.

Tema 2. Mexanuueckue u 31eKmpomMazHUNHblE 60JIHbL

MexaHnueckue BOJIHBI, yciaoBUsl pacnpoctpaHeHus. Ilepumon. Ckopoctb
pacnpocTpaHeHus M JUIMHA BOJHBL. llomepeyHble M MPOJOJBHBIE BOJIHBI.
WnTepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYEHHs] SJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuenrtanus BexkropoB E, B, V B 31eKTpOMarHuTHON BOJHE.
CBolicTBa 3JE€KTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHUE, MOISpU3aLns,
nudpakius, uarepepenius. CKOpOCTb MEKTPOMArHUTHBIX BOJIH.

[IIkayia 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI pagnoCBs3K U TeneBUuAcHUA. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsS3HEHUE OKPYKAIOIIEH CPEIbI.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. I[IpsmonnHENHOE pacHpoOCTpaHEHHE CBETA B
onHopoaHou cpene. JIyd ceera. ToUeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3akoHbI OTpaxkeHUs cBeTa. llocTpoeHne n3o0pakeHnit
B TUIOCKOM 3€pKaje.

[Ipenomnenne cBeta. 3akoHBI TPEIOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarens npenomiienus. [lonnoe BHyTpeHHee oTpaxkenue. [Ipenenbubrii yron
TIOJTHOTO BHYTPEHHETO OTPa’KEeHUSI.

HMucnepcus ceeta. CiioxHbIN cocTaB Oenoro cBeta. LIBeT.



ColOuparomiue u pacceuBaronme JHUH3bl. ToHkas JsmH3a. DoOKycHOe
paccTosiHUE M ONTUYECKas cuja TOHKOW JuH3bl. [locTpoeHue n3oOpaxeHuil B
coOMparolnX U paccerBarolux JuH3ax. opmyia TOHKOM JIMH3bL. YBEIUYEHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenuus ceta. KorepeHTHblE HCTOYHUKH.
VYcinoBus HaOMIONEHHS MAKCUMYMOB M MHHHUMYMOB B HHTEP(EpEHLIMOHHOMN
KapTHUHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceta. Judpaknuonnas pemérka. YcioBue HAOTIONCHUS
[JJaBHBIX MAaKCUMYMOB IpH MaJ€HHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Pa3zgea 5. OcHOBBI clielIUAILHOM TEOPUH OTHOCUTEILHOCTH

['paHnipl NpUMEHHMMOCTH — KJAacCHMYeCKoW  MexaHuku. [loctymarer
CIICIIMAJIBHON TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMAYJSL CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUI OTHOCUTEIIBHOCTH DUHIIITEIHA.

OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEIJICHHUE BpPEMEHU U
COKpAILCHNE JIINHBI.

DHEprusi U UMIYJAbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl C DHEpPruel M HUMIYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paspnen S. KBanroBasi pusuka

Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®otonpl. Popmyna Ilnanka cBs3u sHepruu (OTOHA C €ro YacTOTOM.
DHeprus u UMITYIbC (HOTOHA.

OtkpeiTue u wuccinenoBanue ¢orodpdekra. Ombitel A. . Cronetosa.
3akonHbl (ororddekra. YpaBHenue OiHimTerHa s doroaddekra. «KpacHas
rpanunay portosddekra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenena.

XHUMHYECKOE JEHUCTBUE CBETA.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pe3epdopna mo paccessHuio o -4acTHil.
[Imanerapnas moxens aroma. Iloctymarsr bopa. M3nydenuwe m momiomeHue
(GOTOHOB MpHU TEpexoie aroMa C OIHOTO YPOBHSI dHEPrMM Ha Jpyroi. Bumsl
crekTpoB. CIEKTp ypOBHEH SHEPTHH aTOMa BOLOPOA.

Bonnoseie cBouctBa uactuu. Bomusl ne bpounnsa.  KopmyckynsipHo-
BOJIHOBOH J1yaJIn3M.

CHOHTaHHOE M BBIHYXJICHHOE U3JIyYECHHE.

Tema 3. Amomnoe a0po

OKCHEpUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH. OmnbiThl  Pesepdopna 1o  ONpeAeNieHUI0  COCTaBa
paanoakTUBHOro u3nydeHus. CBoiicTBa anb(da-, Oera-, ramMmMa-u3Iy4eHHs.
Biusnne pagnoakTUBHOCTH Ha )KMBBIE OPraHU3MBbI.

OTtkpsiTHE TIPOTOHA U HeWTpoHa. Hyknonnas mozens sapa [eitzenbepra—
NBanenko. 3apsan saapa. MaccoBoe uucio siapa. M30Tormel.



Anbda-pacnaa. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmazn. ['amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. Saepubie cuibl. JleexT Macchl spa.

Snepusle peakunu. /leneHne u cCUHTES sa€Ep.

Anepnsiit peaktop. Tepmosinepubiii cuHTe3. [IpoOieMbl U MEPCTIEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI SIE€PHOIN SHEPIETHKHU.

OnemeHTapHble YacTULBl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOMIOACHHS U PETUCTPALIMU IIEMEHTAPHBIX YaCTHII.

dynaaMeHTanbHble B3aUMOJCHCTBHUS. EIWHCTBO (PU3MYECKONW KapTHHBI
MHpa.

Pa3nen 7. Ji1eMeHTBI aCTPOHOMHUM U ACTPOPHU3UKH

Ortanbl pa3BUTUs acTpoHOMuM. llpukinanHoe W MHPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nnoro neba. Co3Besausi, spkue 3BE3MbI, MJIAHETHI, UX BUANMOE
JBUKEHUE.

ConHedHas cucTema.

Connne. ConneuHast akTUBHOCTh. Mctounuk sHepruum ConHIa U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMma «CHeKTpaidbHBIA KIacc —
CBETUMOCTBY». 3BE3/bl IIABHOM MOCIIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l IVIaBHOM MOCIIEN0BATEIbHOCTU. BHyTpeHHEEe CTpoeHue
3BE31. COBpEMEHHBIE NMPEACTABICHHS O IPOUCXOKACHUH U 3Botonnn ConHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiil [lyte — Hama I'anaktuka. [lonoxenue m neuwxenune CoiHLA B
lNamaktuke. Tunbel ranaktuk. Panuoranaktvkum m kBasapel. UEpHbIE ABIPHI B
A/1pax rajakTUK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xab60ma. PazGeranue
ranaktuk. Teopus bonemoro B3peiBa. PenmkroBoe uznydeHue.

Macumrabnas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnsie mpoOnemMbl aCTPOHOMUMU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
PAKYJIBTATUBHOI'O KYPCA 110 ®U3UKE HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue (akynpraTuBHOTO Kypca «IIpakTmueckas ¢pu3uka» Ha ypOBHE
cpemHero oOmiero oOpa3oBanmsi (0a30BBIM ypOBEHB) JOJDKHO OOCCIEYUTH
JOCTH)KEHUE CIIEAYIONINX JIMYHOCTHBIX, METANpPEJMETHBIX U IPEIMETHBIX
00pa3oBaTeNIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE  pe3yibTaThl ~ OCBOEHUA  (DaKyJIbTaTUBHOTO  Kypca
«IIpakTrueckass (¢pu3nuka» JOKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTH
00y4aromuxcsi PyKOBOJICTBOBAaThCS CGHOPMHUPOBAHHOW BHYTpPEHHEH MMO3UIIMEH
JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIONIMX TPATUIIMOHHBIM IIEHHOCTAM POCCUHUCKOTO
oOIecTBa, pacuIMpeHre MKU3HEHHOTO OIbITa W OIbITa JeATEIbHOCTH B
mpolecce  peanu3aiuu OCHOBHBIX  HANpaBICHUNW  BOCIUTATEIHHOU
NESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3UMLMU  OOydyaromerocs  Kak
AKTUBHOIO U OTBETCTBEHHOTO 4YJI€Ha POCCUUCKOTO OOIIECTBA;

OPUHATHE TPAJAUIMOHHBIX  OOIIEUETIOBEUYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTHU COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX TPaxaaHCKOTO
o0I1ecTBa, y4acTBOBATh B CaMOYIIPaBICHUU B 00pa30BaTEIbHONM OpraHu3alliy;

yMEHHE  B3aUMOJIEHCTBOBATh C  COLMAJIBHBIMHU  WHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIUAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHPOBAHHOCTH pOCCUICKOM IpaXKIaHCKOM UJACHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBE/ICHHUS;

CIIOCOOHOCThH OIIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYUBOTO OyIyIIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIET0 HU3HUECKON HAYKE;

5) Tpy10BOro BOCIIUTAHMS:

MHTEPEC K PA3IMYHBIM chepaM mpodecCHOHATBHON AESITeIbHOCTH, B TOM
YKClie CBS3aHHBIM C (DU3UKOM W TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyaymield mnpodeccud UM Ppearn30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
TUTaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAHHUIO B
o0nacTv PU3MKHU Ha MPOTSHKEHUH BCEH JKU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA :



c(hOpMUPOBAHHOCTh JKOJOTHUUECKOM KYJIBTYPhI, OCO3HAHUE TMIOOATHLHOTO
XapakTepa IKOJIOTHUECKUX MPoOIeM;

IJIAHUPOBAHUE M OCYILIECTBICHHUE JECWCTBHM B OKPYKAIOWIEH Cpele Ha
OCHOBE 3HaHUA 11eJIe YCTONYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacuIupeHue OmnbITa ACSATEILHOCTH SKOJIOTHYECKOW HAIMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3KKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAy4YHOM [ESTeIbHOCTH, TOTOBHOCTh B MpOIECCE
u3ydeHUs (U3UKA  OCYIICCTBISATh TMPOCKTHYID W HCCIEAOBATEIHCKYIO
NEeATeNIbHOCTh MHAUBHUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUS
Bba3oBble 1oruyeckue qecTBus:

CaMOCTOATENbHO  (OPMYIHpPOBaTbH W AKTyaIM3UPOBaTh  MpoOJIeEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESATENbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JOCTH>KEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUHMS B  paccMaTpUBAEMBbIX
(U3HYECKUX SIBICHUSIX;

pa3pabarbiBaTh IUIaH PELICHUs MPOOIEMBbI C YUYETOM aHAIN3a UMEIOIUXCS
MaTepUaJIbHbIX U HEMaTEPHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBbI B JIEATEIIBHOCTb, OLEHHUBATH COOTBETCTBUE
PE3yJBTaTOB LEJSAM, OLICHUBATh PUCKH MMOCIEACTBUI JAESITEIbHOCTH;

KOODAMHHUPOBaTb M  BBINOJHATH pabOTy B YCIOBUAX PEaIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX IPOOIIEM.
Ba3oBble ucciieqoBarenbckme 1eiicTBUS:

BJIa/I€Th HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMUA MOHATHSIMU M METOJAMU
(u3nYeCcKON HayKH;

BIaJ€Th  HaBBIKAMM  YYEOHO-UCCJIENOBAaTEIbCKOM W NPOEKTHOMU
NEATeNIbHOCTH B 00MacT (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENIbHOMY  IOMCKY  METOJOB  pelIeHHs 3afad  (PU3UYECKOro
COJIEPKAHUSI, IPUMEHEHHUIO Pa3JINYHBIX METOJ0B NTO3HAHUS;

BIAJE€Th BHJAMH JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €r0
UHTEPNPETALNH, MPEeOOPa30BAHUIO M IMPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYyalUsAX, B TOM YUCJIE NIPU CO3AHUH YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKU;

BBISIBIISITH [IPUYMHHO-CIICJCTBEHHBIC CBS3M M aKTyalM3HpOBaTh 3a/aqy,
BBIIBUTATh THIOTE3y € PELICHMs, HAXOQWUTh APTyMEHTHI IS JOKAa3aTebCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOA€ PpEIICHUA 3aJauyd pPe3YyJbTaThl,
KPUTUYECKH OLICHMBATh MX JOCTOBEPHOCTb, MPOrHO3UPOBATh W3MEHEHUE B
HOBBIX yCJIOBUSX;

CTaBUTb U (POPMYIMPOBATH COOCTBEHHBbIE 3aJadd B 0Opa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YyYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTh 3HAHHUS MO (U3NKE B MPAKTHYECKYIO O00JIacTh
KU3ZHEIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEel;

BBIJIBUT'ATh HOBBIE UJIEH, ITPEAJIAraTb OPUTMHAJIBHBIE OAXOAbI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 331241, JOIMYCKAIOIINE aJbTePHATUBHbIC PEIICHHUS.

Pabora ¢ undgopmanmei:

BJIaJIETh HABBIKAMU MONyuYeHUs MH(OpMannu (PU3UUIECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATh MOUCK, aHAJIU3,
CHUCTEMAaTHU3allMI0 U WHTEPIpETANi0 HHPOPMALUK PAa3IUIHBIX BUJIOB U (OpM
IPEJICTaBICHUS;

OLICHHBAaTh JIOCTOBEPHOCTh HH(OPMALIUY;

UCIIOJIb30BAaTh CPEACTBA HMH(POPMALMOHHBIX ¥ KOMMYHHUKALIMOHHBIX
TEXHOJIOTUHA B peLIeHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/1a4 C COONIIOJEHUEM TpeOOBaHUW SPrOHOMHUKH, TEXHUKH
0€30MaCHOCTH, TUTUEHBI, PECYpCcOCOEpEeKEHNs], TPABOBBIX U 3TUYECKUX HOPM,
HOpM UHGOPMAIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COAEP)KAHUSA B Pa3NUYHBIX (opmarax ¢
yuéTOM Ha3HaueHus UWHOPOpMAIMM U LEJICBOW  ayaIuTOpPHH, BbIOMpas
ONTUMAaJIBbHYIO (POPMY MpPEACTABICHHUS U BU3yaTU3allUH.

KoMMyHuKAaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe JelCTBUS:

OCYIIECTBIIATh OOILIEHHE Ha Yypokax (U3UKH H BO BHEYPOUHOU
JeSITeNTIbHOCTH;

pacro3HaBaTh TMPEANOCHUIKM KOHQUIMKTHBIX CUTyalluid M CMsr4arb
KOH(DITUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHUEM
SI3BIKOBBIX CPEICTB;

MOHUMATh M UCTIOB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHANBUAYATbHON
paboThI;

BBIOMpATh TEMAaTUKy U METOABI COBMECTHBIX NEHCTBUHN C y4€TOM OOIIHUX
MHTEPECOB M BO3MOXKHOCTEH KaXkJIOTO WiIeHA KOJIEKTHBA;

OPUHAMATh LIETH COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ HOCTHMIKECHHUIO: COCTABIATH IUIAH JCUCTBHUM,
pacmpenensiTh poid ¢ y4€TOM MHEHHUI YYacTHHMKOB, OOCYXJaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBaTh KAa4eCTBO CBOETO BKJAJa M KAXKIOTO YYacTHHKA KOMaHIbl B
oOIIHii pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE TPOEKTHI, OLEHUBaThb HUAECH C TO3ULUU HOBU3HBI,
OpPUTHHAILHOCTH, TPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHHE B Pa3IUYHBIX
CUTYAIUsIX, IPOSBISTh TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIE e CTBUS
Camoopranuszanus:

CaMOCTOSITEIBHO ~ OCYILECTBIIATh  ITO3HABATEIIBHYIO  JIESITEIbHOCTh B
obmacti (U3MKA W AaCTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh U
dbopMyupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUTAaH BBITIOJHEHUS TPAKTHYECKOW pabOThl ¢ Y4ETOM HMMEIOMUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEHN M MPEANOYTECHUNH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;



paclMpsATh  paMKM ~ y4eOHOro mpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTEHNN;

7ienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh ero, Oparb Ha cels
OTBETCTBEHHOCTb 34 PEILICHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHMIO U TPOSBICHHUIO SPYAUIMH B OOJIACTH
¢u3MKH, TOCTOSHHO TMOBBIIATH CBOW O0Opa30BaTENbHBIA UM  KYJIBTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN MHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BIAJIETh HaBBIKAMU TIO3HABATEIbHOW pedrexkcuu Kak OCO3HAHUS
COBEpLIAEMBIX ACHUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMI;

UCTIOIB30BaTh MPUEMBI peduieKCuu JUid OLEHKM CHUTyallud, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLEHMBATH PUCKHU M CBOEBPEMEHHO INPUHHUMATHh PELICHUS 0 HX
CHIDKEHHIO;

IIPUHUMATh MOTHMBBI M AapryMEHTBhl APYIMX IPH AHAIN3E PE3YJIBTaTOB
NEeATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOWHCTBA,;

IIPUHUMATh MOTHMBBI M AapryMEHTBhl APYIMX IPH AHAIN3E PE3YJIBTaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B npouecce nocTrKeHNs1 IMYHOCTHBIX PE3YJIBTaTOB OCBOCHMS IPOTrPaMMBbI
no (usuke Uil YpPOBHS CpegHero oouero obpazoBaHus y OOydaroIuXcs

COBEpIIICHCTBYETCSA HYMOLIMOHAJIbHBIN WHTEIJICKT, Ipeanoaraouui
c(hOpMHPOBAHHOCTE:
CaMOCO3HaHMs,  BKJIIOYAIOIIEr0  CHOCOOHOCTb  IIOHUMAaTh  CBOE

HMOLIMOHAJILHOE COCTOSIHME, BHJIETh HANpaBiI€HUS pPAa3BUTHA COOCTBEHHOMU
AMOLIMOHAJILHOMN c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBAHUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE€ IIOBEJEHHUE, CIOCOOHOCTh aJalTHPOBAaThC K
HMOLIMOHAJIBHBIM HW3MEHEHHSIM W TMPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LEIU
U YCIIEXY, ONITUMHU3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOAS U3 CBOMX
BO3MO>KHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIHOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE
COCTOSIHHE€ JPYTUX, VYYHUTHIBAaTb €ro TMpH OCYIIECTBICHUH  OOIIEHUS,
CIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMATBbHBIX  HABBIKOB, BKIIOYAIOIIUX  CIIOCOOHOCTH  BBICTPAUBATh
OTHOUIEHUS C APYTHUMH JIOABMH, 3a00TUTHCS, MPOSIBIISITH UHTEPEC U pa3peliaTh
KOH(ITUKTHI.

INPEIMETHBIE PE3YJIBTATbBI
OpEeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(hOPMHUPOBAHHOCTh y O0YHaIOLIUXCS YMEHUM:



JI€MOHCTPHUPOBATh Ha MPHUMEpaxX poib U MeCTO (HU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B PAa3BUTUH COBPEMEHHOM TEXHHMKU U
TEXHOJIOTUH, B TPAKTUYECKOU IESITENBHOCTH JIOACH;

YUHUTBIBaTh TPAHULBl NPUMEHEHHSI H3YUYEHHBIX (U3UUYECKUX MOJEIICH:
MaTepuajbHas TOYKA, MHEpLUHUAJbHAs CHUCTEMa OTCYETa, aOCONIOTHO TBEPIOE
TE€J0, WJCANBHBIN ra3, MOAEIHU CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TeE,
TOYCYHBIN ANIEKTPUUECKUI 3apsl IPU pelieHnd GU3NIECKUX 33134,

pacnio3HaBaTh (pu3uyeckue SBICHUS (MPOIECChI) W OOBSICHATH WX Ha
OCHOBE 33aKOHOB MEXAaHWKH, MOJIEKYISIPHO-KMHETHUYECKOM TEOPHH CTPOCHHUS
BEUIECTBA M  DJEKTPOJMHAMHUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
OPSIMOJIMHEMHOE  JBWKEHUE, CBOOOJHOE TAJCHUE Tel, JBMXKEHHE IO
OKPY)KHOCTH, WHEpIHs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKoE
JBU)KEHUE, CTPOCHUE KUJIKOCTEH W TBEPABIX TeJ, U3MEHEHHE 00bEMa TeN Mpu
HarpeBaHuM (OXJaXKJIEHWH), TEIIOBOE PAaBHOBECHUE, HCHAPEHHUE, KOHJECHCALMS,
IUTABJICHUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE
JNABJICHUS Ta3a IPU €ro HarpeBaHWHd B 3aKPBITOM COCYAE, CBSI3b MEXIY
napamMeTpaMHM COCTOSIHUSL Ta3a B H30IpolLeccax, JJeKTpu3auus Ted,
B3aUMOJICCTBHE 3aPsI0B;

OTHCHIBaTh MEXaHWYECKOE JBIKEHHUE, UCTIONB3Ys (PU3MUeCcKre BETUUYUHBIL:
KOOpAMHATa, IyTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Tena, CUia,
UMITYJIbC TEJIa, KHHETHYECKasl YHEPTUsl, OTCHIMAJIbHASI SHEPIHsl, MEXaHUYECKas
paboTa, MeXaHWYecKas MOIIHOCTb, IMPU OINHUCAHUM MPaBUIBHO TPAKTOBATh
¢u3nyecKuil CMBICT HCHOJb3YEeMbIX BEIHUYMH, MX OOO3HAUEHUS W E€IUHUIIBI,
HaXOJUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUHHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YUYEHHBIE TEIUIOBBIE CBOICTBA TENI M TEIUIOBBIE SIBJICHUA,
UCTIONB3ysl (PU3MUecKHe BEIUYUHBL JIaBJICHHME Tra3a, TeMIepaTypa, CpEeIHSs
KHUHETHYECKast SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYIL,
CpEeHEKBaJApaTU4YHasi CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TOJIE3HOTO JCHCTBUSA TEIJIOBOTO
JIBUTATENSI; TPU ONUCAHUU TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICT
UCTIOIBb3yEeMbIX BEIMYUH, WX 0003HAUCHUS M EIUHMIIBI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEIMIMHAM;

ONKCHIBATh  W3YYEHHBIE  DJJEKTPUUYECKHE  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHHS (MPOLECCHI), HCIONB3Yys (PU3UUYECKUE BEIUYUHBI:
AIIEKTPUYECKUI 3apsii, JEKTPUUECKOE MOJI€, HAMPSKEHHOCTD MOJISA, MOTEHIHA,
pPa3HOCTh NOTEHLHAJIOB; MPU ONWCAHWHA MPaBUIBHO TPAKTOBATh (PU3NYECKHIA
CMBICII HCHOJb3yEMbIX BEJIWYMH, MX OOO3HAYEHUS W €IMHULBI; YKa3bIBATh
dopMynbl, CBA3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMH
BEJIMYMHAMU;

aHAJIM3UPOBAaTh  (PU3MYECKUME TMPOLECChl M SBJICHUS, HCIIOJIb3YS
¢u3nyeckre 3aKOHbl U MPUHIMUIMBL 3aKOH BceMupHoro Tsarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOM SHEpPIruH, 3aKOH
COXPAHEHHS] UMIYJIbCA, NPUHLMII CYNEPIO3UIUN CHJI, TPUHIUI PaBHOIPABUS
UHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KMHETHUECKYIO TEOPHIO
CTPOEHHMSI BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKON SHEPIHH
TEIJIOBOIO JIBUKEHUS MOJEKYJ C aOCOIIOTHOM TemMIeparypoi, NEpBBIM 3aKOH
TEPMOAMHAMUKH, 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOro 3apsijaa, 3akoH Kyrona,
IpU 3TOM pa3IUyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOe
BBIPAYKEHUE U yCIIOBUSA (IpaHHULIbI, 00JIaCTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE IPUHUMIIBI JIEWCTBHS MAaIMH, OpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iinyaTh yCJIOBUSA MX O€30MAaCHOTO MCIIOJIb30BAHMS
B IIOBCEJIHEBHOM JKU3HU;

BBITMOJIHATD JKCIIEPUMEHTHI MO HCCIEAOBAaHUIO (DU3MUECKUX SBICHUN U
IPOLIECCOB C HCIOJIB30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH, MPU 3TOM
dopmynupoBate mpobIeMy/3amady M THIOTE3y Yy4eOHOro OSKCIIepUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTH OIBIT H
(dbopMynHpOBaTh BBIBOIBL;

OCYIIECTBIISATh MPSIMBbIE U KOCBEHHbIE M3MEpPEHHUs (DU3MUECKUX BEIHYMH,
OpU 3TOM BBIOMpPATh ONTUMAJBHBIA CIOCOO HM3MEPEHHS M HCIOJIb30BATh
M3BECTHBIE METO/BI OLIEHKHU ITOTPEIIHOCTEN N3MEPEHHN;

UCCIIEIOBaTh 3aBUCUMOCTHM MEXIy (HU3MYECKHUMH BEIMYMHAMH C
UCIIOJIb30BAHUEM MPAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GUKCUpOBaTH PE3yabTATHI MONYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEITUYHUH B
BUJIe TaONIUIl U TpaUKOB, JAeNaTh BHIBOJBI 110 pe3yJbTaTaM MCCIIEIOBAHNUS;

coOmoaaTh MmpaBmiia 0€30MacHOTO TPy/Aa MPH MPOBEICHUHU UCCIEAOBaHUN B
paMKax y4eOHOro SKCIEPHUMEHTa, Y4YeOHO-HCCIEN0BAaTENbCKOW U IMPOEKTHON
NESATENBHOCTH C UCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO
000pynOBaHU;

pemiate pacdy€THBIC 3a7adyd C SBHO 33JaHHONW (PU3MUYECKOH MOJEIBIO,
UCTONB3ysl (PM3MUECKHE 3aKOHBl W TPUHLHUIIBI, Ha OCHOBE aHANIM3a YCJIOBUA
3aJaun BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIACIATH (PU3UUECKUE BEIHMUYMHBI U
dbopmynbl, HEOOXOMUMBIEC U €€ peUIeHHs], MPOBOAUTh PACUETHl M OLECHUBATDH
pEeaNbHOCTh MOJIYYEHHOTO 3HAYECHUS (PU3NYECKON BEIUYHHBI;

pemarp KaueCTBEHHBIE 3a/1a4uH: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEYMBYIO LIEMOYKY PACCYKIEHUN C ONOPON HA M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHUS;

UCIIOJIb30BAaTh  MPU  PEHIeHMH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UHPOpPMAIIMOHHBIE  TEXHOJIOTMH  JUIsl  TIOMCKa, CTPYKTypHUpPOBaHUS,
UHTEPOpPETallUd W MPEACTABICHHS  Y4EeOHOM M HAyYHO-NOMYJSPHOU
uHpOpMAIK, TOIYYCHHOW W3  PA3NIUYHBIX HCTOYHHMKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOIyYaeMYI0 HH(OPMALIHIO;

OPUBOAUTH TMPHUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BHUTHE HayKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHUpPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUI;

UCTIOJIh30BaTh TEOPETUUECKHUE 3HAHUA 10 (PU3UKE B TIOBCETHEBHOM KU3HU
g obecrieueHUs 0€30MAaCHOCTH Tpu  oOpamieHMH C nOpudbopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, IJII COXPAHEHUS 3I0POBbS M COONIOACHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPY’KAIOILIEH CpEIE;

paboTaTh B IpylIe C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO PACHpeNeNsiTh OOS3aHHOCTU U
IUTAHUPOBATh  J€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJeKBaTHO
OLICHUBAaTh BKJAJ KaXJOr0 M3 YYaCTHUKOB TIpyHIbl B  pEIIECHUE
paccMaTpuBaeMoi IpoOIeMBI.

J€MOHCTPHUPOBATh HA MPHUMEpPaxX poib U MeCTO (HU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B PAa3BUTUH COBPEMEHHOM TEXHHUKU U
TEXHOJIOTMH, B MPAKTUYECKON NEATEIBHOCTH JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
¢u3nyeckor KapTUHBI MHUPA;

YUHUTBIBaTh TPAHULBl NPUMEHEHHUSI H3YUYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEYHBIM DJIEKTPUYECKUM 3apsl, JIyd CBETA, TOYEYHBIM HCTOYHHUK CBETA,



sfepHasi MOJeNIb aToMa, HYKJIOHHas MOZENb aTOMHOTO SiApa MpHU PEIICHUU
dusnyeckux 3aaad;

pacnio3HaBaTh (pu3uyeckue sBICHUS (MPOIECChI) W OOBSICHATH WX Ha
OCHOBE 3aKOHOB OJJIEKTPOJUHAMHUKM M KBAHTOBOW (PU3MKHU: 3IEKTpHUUECKas
IPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JCUCTBUA TOKa,
B3aMMOJICHCTBUE  MAarHUTOB, DJCKTPOMArHWTHAs  WHAYKIHS, JCHCTBHUE
MarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM H JBWXKYUIMICS 3apsn,
SNIEKTPOMArHUTHbIE KOJICOAHWSI W BOJIHBI, MPSIMOJMHEMHOE pacIpoCTpaHEHHE
CBETa, OTpaXECHUE, MpesioMyIeHue, nHTepdepeHIHs, AMPPaKIUI U MOIIPU3ALUI
cBeTa, qucrepcus ceera, porosnexkrpudeckuii 3pdekt (hotorddexr), cBeToBOE
JaBJICHWE, BO3HHKHOBEHHME JIMHEMYaTOro CIEKTpa aromMa  BOAOPO.a,
€CTeCTBEHHAs U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

OTHCHIBaTh M3yYCHHBbIE CBOWCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKHE,  JJIEKTPUYECKYI0  MPOBOJMMOCTH  PAa3NIUYHBIX  Cpel) |
ANIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), UCTIONb3Ysl (GU3NYECKUE BEIHMUMHBI:
SNIEKTPUUECKUM 3apsijl, CHia TOKa, SIEKTPHUUECKOE HANPSHKEHUE, SIEKTPHUECKOE
COTIPOTUBJICHHE, PA3HOCTh IOTEHIIMANIOB, 3JCKTPOMIBIKYIIAs cuia, paboTa
TOKAa, WHAYKIOUS MarHUTHOTO Mo, cwia Awmmepa, cuna JlopeHa,
WHAYKTUBHOCTh KAaTYLIKW, SHEPTUsl AJIEKTPUUYECKOTO0 W MarHUTHOTO TOJIEH,
NEpUOJl M YacToTa KoueGaHUil B KoJeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKA B
nporecce TapMOHMYECKHX  DJCKTPOMArHUTHBIX — KonleOaHwil, (OKycHOe
paccTosIHME W ONTUYECKasi CHJIA JIMH3bI, PU ONMCAHUU MPABUIBLHO TPAKTOBAThH
¢u3nyecKuil CMBICT HCHOJb3YEMbIX BEIHYMH, MX OOO3HAUEHUS W E€IUHUIIBI,
yKa3bIBaTh (OPMYINbI, CBS3BIBAIOLINE JaHHYIO (U3WYECKYI0 BEITUYHUHY C
JIPYTUMH BEIHYNHAMH,

OMUCHIBaTh HW3yUYEHHBIE KBAHTOBBIC SIBJICHHUS W TPOIECCHI, HCIIONb3YS
¢u3nyeckre BEIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETAa, SHEPrusi U UMIYNbC (OTOHA, MEPUOJ MONypacnaga, SHEPrUs
CBSI3M AaTOMHBIX SA€p, MPU OMHCAHUM MPABUWJIBHO TPAKTOBaTh (PU3UUECKUIN
CMBICTT HUCHOJB3YyEMbIX BEJIWYHH, MX OOO3HAUECHUS M EIUHUIIBI, YKa3bIBaTb
dopMynbl, CBA3BIBAIONIME JAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMH
BEJIMYMHAMHY, BBIYUCIIATH 3HAYCHUE (PU3NUECKON BEITMYUHEI;

aHAJIM3UPOBAaTh  (PU3MYECKUE TPOLECChl W SBJICHUS, HCIIOJIb3YS
¢usnyeckre 3aKOHbI M MPUHLHUIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIBLHOTO U
napajuieIbHOTO COEAMHEHHUs MPOBOAHUKOB, 3akoH Jxoyns—JleHna, 3akoH
SNIEKTPOMArHUTHOM WHAYKLIHU, 3aKOH MPSIMOJIMHEHMHOTO pPaclpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXXCHHsI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHUE
OunmrTeiHa 11 GotorddexTa, 3aKOH COXpaHEHUS! SHEPTUH, 3aKOH COXPAaHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUS JJIEKTPUYECKOrO 3apsijia, 3aKOH COXpaHCHHs
MacCcOBOT0 4Hciia, MocTyaaTsl bopa, 3akoH pagloakTUBHOTO pacmaja, Ipu 3TOM
pa3nuyarh  CJIOBECHYIO  (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUSA (IpaHHULIbI, 00JIaCTH) TPUMEHUMOCTH;

OTpeNeNATh HalpaBlIEHUWE BEKTOpa HWHAYKIMH MarHUTHOTO  TOJIS
IPOBOJHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JlopeHiia;

CTPOUTH U OIMUCHIBATh M300pakeHHE, CO3aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JTUH3011;

BBITMOJIHATD JKCIIEPUMEHTHI MO HCCIEAOBAaHUIO (DU3MUECKUX SBICHUN U
IPOIECCOB C MCHOJB30BAaHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHHUU: MPH 3TOM
dbopMynupoBarhk TmpoOneMy/3agady W THIOTE3y Y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0OpYIOBaHUS, MPOBOIUTH OIBIT H
(dbopMyITUpOBaTh BHIBOJIHI;



OCYIIECTBIIATh MpPSIMBbIE U KOCBEHHbIE M3MEpPEHHUs (DU3MUECKUX BEIHYHH,
OpU 3TOM BBIOMpATh ONTUMAJBHBIA CIOCOO HM3MEPEHHS M HCIOJIb30BATh
W3BECTHBIE METO/BI OLIEHKHU ITOTPEIIHOCTEN N3MEPEHN;

UCCIIEZIOBaTh 3aBHUCUMOCTH (DU3MUECKHX BEIUYUH C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHMI: TpPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBAThH
pe3ynbTaThl MOTYYSHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHJIE TaOIHIl U
rpaduKoB, J1e1aTh BHIBOABI IO Pe3yIbTaTaM HCCIEI0BaHUS;

coOmoaaTh mpaBmiia 6€30MacHOT0 TPy/Aa MPH MPOBEICHUHU UCCIECA0OBaHUHN B
paMKax y4eOHOTro SKCIEPHUMEHTa, Y4YEOHO-HCCIEN0BAaTENbCKOW U TMPOEKTHON
NESATENBHOCTH C UCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO
000pynOBaHUs;

pemiate pacdy€THBIC 3a7adyd C SBHO 3aJaHHONW (U3MUECKOH MOJEIBIO,
UCTIONB3ysl (PU3MUECKHE 3aKOHBl W TPUHLHUIIBI, Ha OCHOBE aHANIM3a YCJIOBUA
3a1a4u BHIOMPATh (QU3MYIECKYIO MOJEIb, BBUICIATH (DU3MUCCKUE BEIMYMHBI U
dbopmynbl, HEOOXOMUMBIEC U €€ peUIeHHs], MPOBOAUTH PACUETHl M OLECHUBATDH
pEeaNbHOCTh MOJIYYEHHOTO 3HAYECHUS (PU3NYECKON BEIUYHHBI;

pemarp KaueCTBEHHbBIE 3a/1auH: BBICTPauBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKIEHUN C ONOPON HA M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BAaTh  MPU  PEHIEHUMH  y4yeOHBIX  3aJad  COBPEMEHHbBIE
UHPOpPMAIIMOHHBIE  TEXHOJIOTMH  JUIsl  TIOMCKa, CTPYKTypHUpPOBaHUS,
UHTEPHpPETallUd W MPEACTABICHHS  Y4eOHOM M HAyYHO-NOMYJSPHOU
uHpOpMAIK, TOIYYCHHOW W3  PA3NUYHBIX HCTOYHHMKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOIYyYaeMYI0 HH(POPMALIHIO;

OOBSICHATh NPHUHLMIBI JEWCTBHS MallWH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nyaTh yCJIOBHS KX OE€30IaCHOTO  HKCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

OPUBOAUTH TPHUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX yUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIMIETO MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

UCTIOJIh30BaTh TEOPETUUECKHUE 3HAHUA MO (U3HUKE B TIOBCETHEBHOM KU3HU
g obecrieueHUs 0€30MAaCHOCTH TpU  oOpamieHMH C nOpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, IJII COXPAHEHUS 3I0POBbS M COOIIOACHUSI HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPY’KAIOIIEH CPEIE;

paboTaTh B IpylI€ C BBIIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO PACHpENeNsITh OOS3aHHOCTU U
IUIAHUPOBaTh  J€ATEIbHOCTh B HECTAHJIAPTHBIX CUTYyalMsX, aJeKBaTHO
OLICHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpyNIbl B  pEIICHHE
paccMaTpuBaeMoi IpoOIeMBI.



TEMATNYECKOE IVIAHUPOBAHHWE

10 KJZTACC
Ne Konuuecmeo uacoe, omeooumuix na uzyuenue
Cooepicanue memol
membl membl
1 Kunemaruka matrepuaabHON TOUYKU 6
2 Jnnamuka 5
3 Craruka 2
4 3aKOHBI COXPAHEHUS 4
S OcHoBbl MKT. 'a30BbI€ 3aKOHBI 2
6 TepmonnHaMuka 7
7 OCHOBBI JIEKTPOCTATUKHI 4
8 3aKOHbBI MOCTOSIHHOTO TOKA 4
BCETIO: 34
11 KJTIACC
No Konuuecmeo uacos, omeooumvix na usyuenue
Cooeprcanue memol
membl membl
1 DJIEKTPOMAarHeTu3m 7
2 Mexanuyeckue koyieOaHus 3
3 DJEKTPOMarHUTHBIE KOJIeOaHUs 3
4 MexaHn4eCcKHUe U JIIEKTPOMArHUTHBIE 5
BOJIHBI
5 I'eomeTpuyeckas onTuka 8
6 KBaHTOBas npupona csera 2
7 AToMHas U sifepHas husnka 6
BCEI'O: 34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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