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INOACHUTEJIbBHAS 3AIINCKA

Copep:xaHue mporpaMmbl HallpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH
yUalnmxcs ¥ OpraHu3alIfio n3ydeHus (PU3UKU Ha JEATSIILHOCTHONW OCHOBE. B Hell yuuThIBaroTCS
BO3MOXKHOCTH mpeaMera B peanusanuu  TpeboBanmiit PI'OC OO0 x miaHUpPYEeMBIM
JUYHOCTHBIM U METANpEAMETHBIM pe3yibTaTaM OOYYCHHsS, a TaKKE MEKIIPEIAMETHBIC CBS3H
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O KYPCA «®U3UKA: METO/AbI PEHIEHUSA
SAJAY»

Kypc ¢usukn — cucreMooOpa3yromuil Uisi €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
HOCKOJIbKY (pr3ndecKkue 3aKOHBI JIE)KAaT B OCHOBE IPOLECCOB M SIBJICHHUN, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomueld u ¢uzndeckoi reorpadueit. duznka — 3TO MPEAMET, KOTOPBHIA HE
TOJBKO BHOCHUT OCHOBHOH BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, HO U MPEIOCTABISAET
Haubosee sicHble 00pa3lbl NPUMEHEHUs! Hay4HOIO METOJa IO3HAHMS, T.€. CI0co0a MOITy4eHHs
JIOCTOBEpHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPBI HapsAy ¢ APYTHMHU
€CTeCTBEHHOHAYYHBIMH TIpEAMETaMH JIOJDKEH JaTh UIKOJbHUKAM TIpEJACTaBICHUE 00
YBIICKATEIbHOCTH HAYYHOTO HCCIEJOBAHHA M PAZOCTH CaMOCTOSTEIBHOTO OTKPBITHS HOBOT'O
3HaHUSI.

OnmHa W3 TIaBHBIX 3a7ad (U3MYECKOro OOpa3oBaHUs B CTPYKType 0OmIero oOpa3oBaHHSA
COCTOUT B ()OPMHUPOBAHUHN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM
Macchl 00YJaroIMXCsl, KOTOPBIE B NAIBHEHIIIEM OyIyT 3aHATHI B CaMbIX Pa3HO 00pa3HbIX cdepax
nesitenbHOCTH. HO He MeHee Ba)KHOM 3a/1a4eil sIBISETCS BBIABICHHE M IMTOATOTOBKA TATAHTIUBBIX
MOJIOABIX JIIOZEH Ui TMPOAOJDKEHHs O0Opa3oBaHUS W JalbHEWIIeH NpodecCHOHATbHON
JEeSITeTHHOCTH B 00JIaCTH €CTECTBEHHOHAYUYHBIX MCCIIETIOBAHUM M CO3/IaHMH HOBBIX TEXHOJIOTHH.
CornacHo MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE OompeiencHHo, «EcrecTBeHHOHay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO T'PAXIAHCKYIO MO3HIHIO IO
OO0IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTb
MHTEPECOBAThCS E€CTECTBEHHOHAYYHBIMU HJEsIMH. HaydHO TpaMOTHBIN 4YeIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUHM INPOOJIEeM, OTHOCAILIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TPEOyeT OT HEeTO CIETyIONUX KOMIIETEHTHOCTEH:

=

Hay4YHO OOBSICHSTH SIBIICHUS,

OILICHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEIOBAHNUS,

3. HMHTEepPIpPEeTUPOBATH JAHHBIC M HCIIOJIH30BATh HAYYHBIC TOKA3aTEIbCTBA JISI TOTYICHHUS
BBIBOJIOB.

N

N3yuenne ¢u3uMKud CrOCOOHO BHECTH peIlAloOUIMi BKIaJ B (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOU IPaMOTHOCTH O0YyYarOUIXCS.

HEJA N3YYEHUSA YYEBHOI'O KYPCA «®U3UKA: METO/IbI PEHIEHUSA 3ATIAY»

Henu w3yuyeHus QPU3NKK Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS OINpPEICICHBl B
Konueniuu npenoaaBanus yaeOHOro npeaMera

«Du3uka» B oOpa3oBaTeNbHbIX opraHuzanusx Poccuiickoit denepanuu, pean3yroUux
OCHOBHBIE  00IIe00pazoBaTeNbHbBIE MPOrpaMMbl, YTBepkAEHHOW pemeHueM Koserun
MunucrepcTBa nmpocsenienus Poccuiickoit denepamnuu, mpotokon ot 3 aexadps 2019 r. Ne TIK-
4BH.

Henu uzydenust pu3uku:

e npuoOpeTeHne HHTEpeca U CTPEMIICHUS 00yJaloIUXCsl K HAyYHOMY
W3YYEHHUIO TPUPOABI, Pa3BUTHE HMX MHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH;



e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHHE
HCCJIEIOBATENIBCKOIO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHHSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3yYeHHUs OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAJIbHBIX 3aKOHOB (DU3HUKHY;

e (opMupoBaHHe MPEICTABICHUNA O POIH (PU3UKHU JJIST PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

e  pa3BUTHE NMPEICTABICHUN O BO3MOXHBIX cepax Oyayiien npohecCHOHaTbHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOArOTOBKA K JaJIbHEHIIeMY O0yYEHHIO B 9TOM HaIllpaBJICHHUH.

JlocTukeHre STUX Ielieil Ha YpPOBHE OCHOBHOIO o00miero oOpa3oBaHus o0OecredrBaeTcs
pEILIEHUEM CIIEAYIOIUX 3a1au:

e MpHOOpETEeHHE 3HAHUN O JUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAaHHMUECKUX, TETIJIOBBIX,
JIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e MpHOOpPETEeHHE YMEHHI OMUCHIBATH H OOBSACHATH (PM3NUYECKHE SBJICHUS C UCIIOIb30BaHHEM
MOJIYYEHHBIX 3HAHUN;

e OCBOCHHME METOJIOB PELIECHUS MPOCTEUIINX pacuETHBIX 3aau C UCIOJIb30BaHUEM (PU3NYECKUX
MOJIEJICH, TBOPYECKUX U MPAKTHKOOPHUEHTHPOBAHHBIX 337124,

° Pa3sBUTHC YMGHI/II\/JI Ha6JHOIIaTI> IMPUPOAHBIC ABJICHUA U BBIIIOJIHATH OIBITHI, Ha60paT0pHI>Ie
paboThI ¥ SKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS C UCIIOJIb30BAHUEM H3MEPHTEIBbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpPMaIHEl GHU3UIESCKOTO COICPIKAHUS, BKITIOYAsI
HH(POPMAIIHMIO O COBPEMEHHBIX TOCTIKCHUAX (DU3UKHU; aHATU3 ¥ KPUTHYECKOE HH(POPMAIIHH;

e 3HAKOMCTBO cO chepamu npodeCCHOHATHLHON ACSITEITLHOCTH, CBA3aHHBIMU C (PH3UKOI, U
COBPEMECHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MYECKON HAYKH.

COJAEPKAHUE YYEBHOI'O KYPCA

Paznen 1. 'uppocratuka. Aspocratuka. (6 yacoB) XKugkoctu u ra3sl. TekydecTs. JlaBieHue B
JKUIKOCTH U Taze. 3akoH [lackams. ['mapaBnnueckue mamuHbl ['uapocTaTHYECKOE 1aBJICHHE.
CooOmraromuecs cocyasl. ATMochepHoe naBienue. MizmMenenne armochepHOro JaBiIeHUS C
BBICOTOM. 3aKoH ApxumMesa. Y CIOBHs IJIaBaHUs Tell B )KUAKOCTU. Bo3ayxoraBanue. [Ipumepsr
pemienus 3aga4. KoHTponbHBIE BOIPOCH M 33/1a4M 111 CAMOCTOATEILHOTO PEIICHUS.

Paznen 2. TernoBsle siBienus. (7 yaco) TernoBoe apwxkenue. Temmneparypa ten. Buyrpennss
SHEprus Ten U crocoObl e€ u3mepenus. Buapl Termonepeaaun. KonnyectBo TemnoTsl. Y aenpHast
TEIJIOEMKOCTD BelecTBa. Pacuér xonruecTsa TEILIOTHL. Y AebHAas TEIUIOTA CrOpaHus TOIUIMBA.
IInaBneHue u OTBEPAEBAHNE KPUCTALUIMYECKUX TEII. Y JebHAs TEIUIOTA IIABICHUS U
orBepaeBanus. Mcnapenue u konaeHcauus. Kunenune. Ternnossle apurarenu. Padora.

rasza v napa npu pacmuperuu. [Ipumepsl pemenus 3aga4. KOHTpoIbHBIE BOIIPOCH U 331aHUS
JUISL CAMOCTOSATENIBHOTO PELIEHUS.

Paznen 3. Dnexrpuueckue siBieHus. (7 4acoB) DAEKTpU3aLUs Tel. DISKTPUUESCKUN 3apsl.
OObsicHeHUE SBIEHUS SJIEKTPU3ALUU. 3aKOH COXPaHEHHS 3JIEKTPUUECKOro 3apsa.
B3aumoneiicTBue 3apspKEHHBIX TeNl. DJIEKTpUUYecKoe nosie. [IpoBoAHUKY U TUANEKTPUKH.
DJIEKTPUYECKUI TOK B TPOBOJAHUKAX. Cuila ¥ IIIOTHOCTh TOKA. DIEKTPUUYECKUE LIETIH.
VICTOYHUKHM 3JIEKTPUYECKOTO TOKA. DIIeKTpHUecKoe HamnpshkeHrue. Pabora 1 MOIIHOCTh
ANEKTPUYECKOro ToKa. TemnoBoe aeiicTBue Toka. 3akoH Oma. DIEKTPUUECKOE COITPOTHBIICHUE.
3akoH [/[xoynsa-Jlenna. CoennHeHNs: IPOBOAHUKOB B JIEKTPUUECKOH 1ienu. M3Mepenue cubl
TOKa M HaNpsDKeHUs. AMIiepMeTp U BoJabTMeTp. [IpumMeps! pemenus 3agad. KonTposibHbie
BOIIPOCHI U 3a7ja4i JJI1 CAMOCTOSITEIbHOTO PELIEHMUS.



Paznen 4. CeeroBrbie siBieHus. (7 4acoB) 3aKOH MPSMOJIMHEHHOTO pacIpOCTPAHECHHSI CBETA.
Kamepa-o6ckypa. 3akon otpaxenus. [lmockoe 3epkaino. [loctpoenne n300pakeHus B IIIOCKOM
3epkajie. 3aKoH npenomieHus cera. [loaHoe BHyTpeHHee oTpaxkeHue. [IpumMepsl pemeHus
3aza4. KoHTposbHBIE BOIPOCH! U 337a4u AJIs1 CAMOCTOSITEIbHOTO PELICHMSL.

Paznen 5. Tonkue nun3sL (7 wacoB) [TapakcuanpHoe nmpubmkenue B ontuke. [Ipenomnenue
cBeTa B TOHKOM KinHE. "I'oHke nuH3bL. [locTpoeHne n3o0pakxeHus: B TOHKUX JIMH3aX. [IpuMepbl
penienus 3a1a4. KoHTpobHBIE BOMPOCHI U 33/1a4U JJI CAMOCTOSITEIBHOTO PELICHUSI.



IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

N3yuenne pu3nku B 7 Kilacce HAIpPaBIEHO Ha JOCTHXKEHHE OOy4aroIMMUCS JIMYHOCTHBIX,
METaNPEIMETHBIX U NIPEAMETHBIX PE3YyIbTATOB OCBOECHHUS YUEOHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomutwcxoe 60CIIMTAHHE:

MPOSIBJIEHUE UHTEPECAa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hr3HuecKoit
HayKU;
[EHHOCTHOE OTHOIICHHUE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX (DU3HUKOB.

I’pa.ucdancxoe u nyoeuo-upaecmeenuoe eocnumanue:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKAECHUHU OOLIECTBEHHO-3HAUYMMBIX U 3THYECKUX
pooJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;
OCO3HaHUE BaXHOCTH MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Ocmemuueckoe socnumanue:

BOCIIPHUATHEC OCTCTHUYCCKUX KAYCCTB (1)I/ISI/I‘I€CKOI71 HAyKH: eé TapMOHHNYHOT'O ITIOCTPOCHUA,
CTPOroCT, TOYHOCTH, JIAKOHUYIHOCTH.

llelmocmu HAYYHO020 NO3HAHUA .

OCO3HAHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHUIIEH COCTABIISIIOIEN KYJIbTYpBI,
pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, HHTEpEca K UCCIIE0BATEIbCKOMN 1€ TEIbHOCTH.

Dopmuposanue Kyi1omypul 300p08b3 U IMOYUOHATILHOZO ONAZONONYUUA:

OCO3HaHHE IIEHHOCTH 0€3011acHOro 00pasa *U3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BaXHOCTH IPaBUJ 0€30MaCHOT0 OBEJCHHSI HA TPAHCIIOPTE, Ha I0pOrax, ¢ IEKTPHUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTH HAaBbIKA peIIEeKCHH, TPU3HAHIE CBOETO MpaBa Ha OMINUOKY U TAaKOTO e
IpaBa y Ipyroro yejaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE YJYacTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON U COLMATBHON HAMpaBIEHHOCTH, TPEOYIONINX B TOM YHUCIE U GU3HMUECKUX
3HAHUII;

MHTEpEC K MPAKTHUYECKOMY H3YYEHHIO NMpodeccuii, CBS3aHHBIX C (PUZUKOH.

OKonozuueckoe socnumanue:

OpHEHTAIs Ha IpUMEHEeHUe (PU3MUECKUX 3HAaHUH JUIs pelleHus 3a1a4d B 00JacTu
OKpY’Karollen cpe/ibl, IIaHUPOBAHUS MOCTYMKOB U OLIEHKH X BO3MOKHBIX IIOCIIEACTBUN IS
OKpY’KaIoIlEl Cpe.bl;

OCO3HaHHE TJI00aJbHOIO XapaKTepa IKOJIOTMYECKUX MpOoOJeM U MyTel UX pelIeHus.

Aoanmayusa o6yuarouezoca K U3MeHAIOUWUMCA YCTI0BUAM COUUAIbHOIL U RPUPOOHOIL CPedbl:



MOTPEOHOCTH BO B3aUMOJICHCTBUY TIPH BBHIMIOJTHCHUH UCCIICIOBAHUI M TPOESKTOB (hH3HUCCKOM
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeSATCIILHOCTD;
MOTPEOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHU, B TOM YHUCIIE (DOPMYITHUPOBATH

UJeH, TIOHSTHS, TUIOTE3bl O (DPU3MYECKHX OOBEKTaX U SBJICHHUSIX;

OCO3HaHHUE JAC(PHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKHY;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMJICHHE aHAIIM3UPOBATh U BBISABIIATH B3aMMOCBS3H IIPUPOJIBI, OOIIECTBA U IKOHOMHUKH, B
TOM YHCJIE C UCIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

OIICHKA CBOUX JICHCTBUH C YUETOM BIIMSHHUS HA OKPYKAIOIIYIO CPETY, BOZMOMKHBIX
rJ100aJIbHBIX MOCJIEACTBUH.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nocuueckue oeticmeus:

BBISIBJISITh U XapaKTEPU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (sIBJICHUH);

yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIACCU(UKALIMK, OCHOBAHUS JIIsl 00001LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAaEMBbIX (akTax, JaHHBIX U
HAOJIIOACHUSX, OTHOCAIIMXCS K (PU3UIECKUM SIBICHUSIM;

BBISIBJIATh IIPUYUHHO-CIICZICTBEHHBIE CBSI3U MPU U3Y4YE€HUU (PU3NUECKUX SBJICHUN U POLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEYKTUBHBIX U HMHAYKTHUBHBIX YMO3aKIIOUCHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYMH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3nuecKoil 3aqauun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIeHHUs, Bbl O0Op Hanboee MoAXOIAIIEro ¢ yu€TOM CaMOCTOSTENILHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bazosbie uccneoosamenvckue oeiicmeus:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MIPOBOMTH 10 CAMOCTOATEIHFHO COCTaBIEHHOMY IUTaHY OMBIT, HECIOKHBIN (hHU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (DHU3NUECKOTO SBJICHHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B X0O/I€
WCCTIEOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTbHO (POPMYTUPOBATH 000OIIEHHS U BEIBOJIBI TI0 pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHUSI, OIIBLITA, YCCIICIOBAHM,

MPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

IPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOMCKE U 0TOOpE
nH(OPMAaLIUY WIH JaHHBIX C YUETOM IMPEANIOKEHHON yueOHOoM pusnueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3HPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PA3IMYHBIX BUIOB U
dhopm mpecTaBIeHus,

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (JOpMY IpeACcTaBIeHUs HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui He CIIOKHBIMU CXEMaMHU, InarpaMMaMu, HHON TpaduKoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTr0o MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOW TEMbI U BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHUKOB JHajiora, 00Hapy>KUBATh
pas3iiniuuc u CXoaCTBO HO3PIL[I/II>’I;—Bpra)KaTB CBOIO TOYKY 3pCHHA B YCTHBIX U TIMCbMCHHBIX
TEKCTaX;—IyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (PH3HUYECKOTO OTBITA
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
pelIeHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

MPUHUMATH 1IEJIM COBMECTHOH NI TEILHOCTH, OPTraHU30BbIBATH ICHCTBHS O €€ IOCTUKECHUIO:
pactpenensaTb poiu, 00CyK1aTh IPOIECCH U PE3YIbTaThl COBMECTHOU paboThI; 06001IaTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOTBHI, IOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJMHUPYS CBOU JICUCTBUS C APYTUMH YICHAMH KOMaHIbI;

OLICHMBATh KAY€CTBO CBOETO BKJIaJ(a B OO MPOMYKT MO KPUTESPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuUBEpCANBHBIE PETYJIATUBHBIE 1EHCTBUSA

Camoopzauus'auu}l:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLIMX AJIS peIIeHUs
(bU3NIEeCKUX 3HAHUH;

OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX MPUHATHS pelleHUH (MHIMBUAYAIbHOE, IPUHATHE
pellieHus B IpyMIie, IPUHITHE PELLIEHUH TPYIIoil);

CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pPELICHUs PU3NYECKOH 3a/1aun WK TJ1aHa
UCCIIEZIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATH MIpeIaraéMble BApUaHThI PELIEHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonumpons (penexcusn):

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyalluu U IpeJylaraTh IUIaH €€ H3MEHEHNUS,

OOBSICHATh PUYHHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTaTOB JIeATEILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIOJHEHUS (PU3NYECKOTO
HCCIIETOBaHMS UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, N3MEHUBILNXCS CUTYaIIHH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBUSM.

ImouuonanvHulil UHMEIEKM:

CTaBUTh ce0s Ha MECTO APYyroro 4€jioB€Ka B X01€ Criopa WJIN JUCKYCCHUU Ha HAYYHYIO TCMY,
IIOHUMAaTb MOTHUBBI, HAMEPCHHA U JIOTUKY APYTroro.

Ilpunamue ceoa u opyaux:

MpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPH pelIeHnH (PU3NUECKUX 3aj1ad WK B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

INPEJIMETHBIE PE3YJIbTATBI



[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

UCIOJIb30BATh MOHATHS: (PU3UUYECKHE U XUMUUECKUE SIBJICHU; HA0II0JeHHUE, SKCIIEPUMEHT,
MO/IEJIb, TUTIOTE3a; SAUHUIIBI (PU3UUECKUX BEITMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS
BellecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE); MEXaHMUECKOE JABHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOLIAst Chil, Ae(opmarus
(ynpyras, niactu4eckas), HeBECOMOCTb, COOOIIAIOINECS COCYIbI;

paznuyath siBiaeHus (Iudy3us; TEIOBOE IBHKEHIE YaCTHUI] BEIECTBA; PABHOMEPHOE
JBUKCHNE; HEPAaBHOMEPHOE JBMKCHHE; HHEPLIMS; B3aUMOICHCTBUE TEII; PABHOBECHE TBEPIBIX
TEJ € 3aKPEIIEHHON OChIO BpALllEHMsI; Iepeaaya AaBjIeHUs TBEPIAbIMU TEIaMH, KUAKOCTIMU U
ra3amMy; arMoc(epHoe [aBjieHUE; IJIaBaHUe

TEJ; MPEBPALICHUS] MEXaHUYECKOM 3HEPIUU) IO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIHNX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SBICHHN B OKPYXKAIOIIEM MHpPE, B TOM
qucie Gpu3nyeckue BICHUs B IPUPOE: IPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B
KUBOM U HEXMBOW MIPUPOJIE; AEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE
aTMOC(epHOro AAaBJICHUS Ha )KUBOM OpraHK3M; IUIaBaHUE PbIO; pplyaru B Teje YelloBeKa; pH
3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYI0, BBIICIATH CYILIECTBEHHBIE
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUM;

OIMCHIBATh U3yYCHHBIC CBOMCTBA TEJ U (PU3NYECKHE SBICHUS, HCIIONB3YS (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTb,
CHJIa yIIPYTOCTH, CUJIa TSKECTH, BEC TeJla, CHJIa TPEHUS, AaBlieHUe (TBEPAOTO Tena, KHUIKOCTH,
rasa), BBITAJIKMBAIOLIAsl CHUJIa, MEXaHUYECKasi paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOX(PHUIMEHT MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETUYECKAs U TIOTCHIMATIbHAS YHEPTHSA);
IIPU ONKCAHUK IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX
0003HAYCHHS U eTUHUIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(U3MYECKyIO BEIMUHHY C APYTMMHU BEIMYMHAMH, CTPOUTH rpauKu U3yYEHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHHS U MPOLIECCHI, UCIIOB3Ys paBuUiia
CJIOKEHMsI cuJI (BJIOJIb OJIHOM MpsiMoit), 3akoH I'yka, 3akoH [lackains, 3akon Apxumerna,
MIPaBUJIO paBHOBeCHs pbryara (0J0Ka), «30J10TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEeXaHMUYECKOI SHEPTUU; IPHU 3TOM JIaBaTh CIIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aIIUCHIBATH
€ro MaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH GU3NYECKUE SIBICHHUS, MPOLECCHl M CBOICTBAa TEN, B TOM YUCIIE U B KOHTEKCTE
CUTyallMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBIABIIATh IPUYMHHO-CIICICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHNE M3 1—2 JOTMUYECKUX IIAaroB ¢ OMOpoi Ha |—2 M3ydeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;—pelaTh
pacuéTHble 3a/1auu B 1—2 eHCTBUS, UCTIOIb3Ysl 3aKOHBI U (POPMYJIbL, CBA3BIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3allMChIBaTh KPATKOE YCIIOBHE,
MOJICTaBJIATh PU3NYECKUE BEIMYMHBI B (DOPMYJIbI U IPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE ISl PELICHUs 3ajiay, OLIEHUBATh PEAIUCTUYHOCTh
MOJTYYEHHON (PU3MUECKON BEIIMUNHBI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEHIUTh MPU MOMOILIH (PU3HMUECKUX METO/I0B; B
OTMCAaHUU UCCIIEIOBAHUS BBIACATH IPOBEPSIEMOE MPENAINOoIoKeHne (TUIIOTe3Y), pa3indarh U
MHTEPIPETHUPOBATH NOJYUYESHHBIH Pe3yNbTaT, HAXOAUThH OLIMOKU B XOJI€ OIBITA, JeNaTh
BBIBOJIBI 110 €T0 Pe3yNbTaTaM;—IIPOBOIUTH OIBITHI M0 HAOIIOAEHUIO (U3NYECKUX SIBICHUN
WK (U3NYECKUX CBOMCTB Tel: (POPMYIHPOBATH MPOBEPsEMbIE TPEJI MOJIOKEHHSI, COOMPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000PYI0BaHMsI, 3aMChIBATh X0/ ONbITa U POPMYIUPOBATH
BBIBOJIbI;



BBITIONTHSATH MPSMbIC H3MEPEHUSI PACCTOSIHUS, BpEMEHU, MacChl Tea, 00bEMa, CHITBI U
TEMIIEPATyPhI C UCIIOJIb30BAHUEM aHAJIIOTOBBIX U IIU(POBHIX MPUOOPOB; 3aMUCHIBATD
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,
MIPOBOAUTDH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETUUYHUHBI OT APYTOi ¢
WCIIO0I30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYILIETOCS Teja
OT BPEMEHHU JIBUYKEHUS TeJla; CHIIbI TPEHHS CKOJIbKEHHsI OT Beca Teja, KauecTBa 00padoTKu
MMOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CUJIbI TPEHHUS OT TUIOMIAJAN CONTPUKOCHOBEHUS TEJ; CHUIIbI
YOPYTOCTH OT YJUIMHEHUS MIPYKUHBI; BHITAIKUBAIOIICH CHIIBI OT 00bEMA MOrpyKEHHON YacTh
TEJIa ¥ OT TJIOTHOCTHU KHUJIKOCTH, €€ He3aBHCUMOCTH OT IUNIOTHOCTH TeJa, OT TITyOHHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IIaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara U 0JIOKOB);
y4acTBOBATh B MNIAHUPOBAHUHU y4EOHOTO UCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBIMIOIHATH
U3MepeHus, cleays IpeIoKEHHOMY IIaHy, (GUKCHUPOBATh PE3yNIbTaThl MOJTYYEHHON
3aBUCHMOCTH (PU3NYECKUX BEITUYHH B BHJIE TIPEUIOKCHHBIX TAOJIUIl ¥ TPadUKOB, IeTaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJNTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEINYUH (IJIOTHOCTH BEIIECTBA KUIKOCTH H
TBEPJOTO TEJNA; CUJIa TPEHUS CKOJIBKEHUS; JaBJICHUE BO3/1yXa; BhITAJKUBAIOLIAs CUJIA,
JEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJ0; KO (UIIMEHT MOJIE3HOTO NESHCTBUS
MPOCTBIX MEXAHU3MOB), CIIEAYS MIPEITOKECHHOW HHCTPYKIIUU: TIPU BHITIOTHEHUH U3MEPEHUN
COOMPATh IKCIIEPUMECHTAILHYIO YCTAHOBKY W BBIUUCIIATH 3HAUCHNE UCKOMOMW BETMYHHEI;
coOIIOAaTh MpaBUiia TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
YKa3bIBaTh IPUHIIUIIEI ICHCTBUS IPUOOPOB M TEXHHUECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAOINECS CO CyIbl, 0apOMeTp, pblyar, MOABUKHBINA U HETIOABH)KHBII
0JI0K, HAKJIOHHAS IIJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPOil Ha X OMHUCAHUS (B TOM YHKCIIE: TOAMIUITHUKHN, YCTPOMCTBO BOJIOIIPOBO/IA,
TUIPaBIMYECKUN TTpecc, MAHOMETP, BEICOTOMED, MOPIITHEBOW HACOC, APEOMETP), UCTIONB3YS
3HAHUS O CBOMCTBAX (PU3NYCCKUX SBICHUN M HEOOXOIMMBIC (PU3UIECKIE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH TIPUMEPHI / HAXOAUTh HHPOPMAITHIO O MIPUMEPAX MPAKTUICCKOTO HCIIOIb30BAHUS
(bu3MYeCKUX 3HAHUH B MOBCETHEBHOW KU3HU JJIsl o0ecTieueHus: 6€30MacHOCTH MPU
oOparieHuu ¢ mpuOoOpamMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3/I0POBBS U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBJISITh OTOOP UCTOUYHUKOB HHGOPMAIINH B ceTH VIHTEpHET B COOTBETCTBUH C
3a/IaHHBIM [TOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U MYyTEM

CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIIEIATH HH(OPMAINIO, KOTOPAst

SIBIIIETCS TPOTHUBOPEUMBON MIIH MOKET OBITH HEJOCTOBEPHOI;

WCIIOJIK30BAaTh MPH BHITIOJHEHUN YY€OHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bU3MUYECKOTO CofiepKaHus, CIIPAaBOUHbIE MaTepHallbl, pecypchl cetu HTepHeT; BIajeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HaKOBOMH
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB UHPOpMAIUU PU3NYECKOTO COACpPKAHUS, B TOM UKCIe MyOIUYHO AeNaTh KpaTKue
COOOIIEHUS O pe3yIbTaTaX MPOEKTOB WU YUYEOHBIX UCCIEAOBAHUI; TIPH 3TOM TPAMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaT Kypca GU3HKH, COMPOBOXKIATh BBICTYILIICHUE
Mpe3EHTALNEN;

TIPH BBITIOJIHEHUH Y4eOHBIX MTPOEKTOB U MCCIEAOBAHUN pacCIIpeeNsaTh 00SI3aHHOCTH B TPYIITIE
B COOTBETCTBUU C MTOCTABJICHHBIMH 3aJ]a4aMH, CJICUTh 32 BBHITTOJTHCHUEM TUTaHA JICHCTBUM,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JESITEILHOCTh TPYIIIBI; BEICTPAUBATh
KOMMYHUKATHBHOE B3aMOJICUCTBUE, YIUTHIBAsI MHEHHUE OKPYKAFOIIIHX.



N3yuenne Qu3MKu B 8 KJlacce HANpPaBICHO Ha JOCTHXKEHHE OOYYaroIIMMUCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOI0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuttecxoe 60CIIUTAHHUC:

MPOSIBJIICHUE HHTEpEca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PU3UUECKOi

HayKU;
[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX (DU3HUKOB.

I"pa.m’daucxoe u 0yxosu0-upaecmeenn0e eocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I O6IJ.I€CTBCHHO-3H3‘-II/IMBIX 1 3TUYCCKUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe éocnumanue:

BOCIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHUE IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI,
pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1€ TEIIbHOCTH.

Dopmuposanue Kyibmyput 300p08b3 U IMOYUOHALHOZO ONAZONONYYUUA:

OCO3HaHUE IIEHHOCTHU 0€301MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA pedieKCHH, MpU3HAHUE CBOETO ITpaBa Ha OMMOKY U TAaKOTO Ke
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTHYECKOUN M COIMAIbHON HANPABJICHHOCTH, TPEOYIONTUX B TOM YUCIE U PU3MUECKUX
3HAHUI;

MHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO Tpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM.

OKonozuueckoe sochnumanue:

OpHUEHTAIIMS Ha TPUMEHEeHNEe (PU3MUECKUX 3HAHUH JIsl pEIIeHUs 3a/1a4 B 00JIacTH
OKpY>Kalolllel cpebl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCIEACTBUH AJIs
OKpY>KaroIlen Cpeibl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa IKOJOTHMYECKUX MPOOIeM U MyTel UX pelieHus.

Aoanmayus o0yuaroue2oca K U3MEHAIOUWUMCA YCTI08UAM COUUATILHOUL U RPUPOOHOIL CPedbl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY P BHIMOJIHEHUN UCCIIETOBAaHUI U MPOEKTOB (hH3HUECKOI
HAIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeSTeIIbHOCTD;
MOTpeOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YHCIIe (HOPMYIUPOBATH

UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

oco3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMIICHHE aHAJIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H MTPUPO/IbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

OLIEHKA CBOUX JICHCTBUH C yU4ETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
JI00aIBHBIX MTOCIIEICTBUMA.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nozuueckue oeticmeus:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA OOHEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIIsl 00001LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaEMBbIX (akTax, JaHHBIX U
HAOJIOACHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJIATh IIPUYUHHO-CIICZICTBEHHBIE CBSI3U MPU U3Y4YEHUU (PU3NUECKUX SBJICHUN U MPOLIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U HUHAYKTHUBHBIX YMO3aKIIOUCHHM,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIHUUH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3nuecKoii 3a1auun (CpaBHEHUE
HECKOJIbKUX BapMaHTOB PELIEHHUs, Bbl O0Op Hanboee MOoAXOAAIIEro ¢ yu€TOM CaMOCTOSTENLHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bazosble uccneoosamenvckue oeiicmeus:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIUII HHCTPYMEHT MO3HAHMUS,

MIPOBOMTH [0 CAMOCTOATEIHFHO COCTaBIIEHHOMY IUIaHY OMBIT, HECIOKHBINA (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B XO/I€
HCCTIEOBAHUS UJIH DKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHHS U BEIBOJBI 1O pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHSATH pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI IIPH MOMCKE U 0TOOpE
MH(}OpMAaLIMY WIN JAaHHBIX C YUETOM IPENJI0OKEHHON yueOHOM pusnueckoit 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENTbHO BBIOMPATh ONTHUMAIBHYIO (JOpMY IpeACcTaBiIeHUs HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui He CII0KHBIMU CXEMaMHu, InarpaMMaMu, HHON TpaduKoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI yueOHOTr0 MaTepuaa, pe3yabTaToB JIAOOPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOW TEMbI U BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTHX YYaCTHUKOB JHajiora, 00Hapy>KUBATh
pas3iiniuuc u CXoaCTBO HO3I/ILII/II71; BBIPpAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX
TEKCTaxX; MyOJIUYHO MPEJICTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITA
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECMBO):

MOHUMATh U UCIIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW U HHIUBUAYAILHOW PaOOThI IPH
pelIeHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

MIPUHUMATD 1IEJIM COBMECTHOH NI TEILHOCTH, OPraHU30BBIBATH ICHCTBHS O €€ TIOCTHKECHUIO:
pacmpenensaTb poiu, 00CyK1aTh IPOIECCH U PE3YyIbTaThl COBMECTHOM pabOThI; 00001I1aTh
MHEHHSI HECKOJIbKUX JIFOICH;

BBITIOJIHSTH CBOIO YacTh pabOTBHI, IOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HAIPAaBJICHUIO U KOOPJMHUPYS CBOU JICUCTBUS C APYTUMH YICHAMH KOMaH]IbI;

OLICHMBATh KAY€CTBO CBOETO BKJIa/[a B OO MPOMYKT IO KPUTEPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuUBEpCANBHBIE PETYJIATUBHBIE 1EHCTBUSA

Camoopzauus'auu}l:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YU4EOHBIX CUTYaLUsAX, TPEOYIOLIMX AJIS peIIeHUs
(bU3NIEeCKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3JIUYHBIX MOAX0J1aX PUHATHUS peIIeHUH (MHIUBUAYAbHOE, IPUHSITHE
pellieHus B IpyMIie, IPUHITHE PELLIEHUH TPYIIoil);

CaMOCTOSITEJIbHO COCTABJIAThH AJITOPUTM pEIIeHUs PU3NUECKOM 3ajauu W MJIaHa
UCCIIEZIOBaHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATH MIpeIaraéMble BApUaHThI PELIEHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camokonumpons (penexcusn):

JlaBaTh aJICKBaTHYIO OLICHKY CUTYalllu U MpeylaraTh IjaH €€ N3MEHEHHUS,

OOBSICHATh PUYHHBI JOCTHKEHUS (HETOCTUKEHHUS) pE3yIbTaTOB JIeATEILHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJI BBIOJHEHUS (PU3NYECKOTO
MCCIIEIOBaHMs UJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBILINXCS CUTYAlIUH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEJIU U YCIOBHSIM.

ImouuonanvHulil UHMEIEKM:

CTaBUTh ce0s Ha MECTO APYyroro 4€jioB€Ka B X01€ Criopa WJIN JUCKYCCHUU Ha HAYYHYIO TCMY,
IIOHUMAaTb MOTHUBBI, HAMEPCHHUA U JIOTUKY APYTroro.

Ilpunamue ceoa u opyaux:

MIpU3HABaTh CBOE MPAaBO Ha OLIMOKY MPH pelIeHnN (U3HUECKUX 3a7a4 WIN B YTBEPKIACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO IPYyroro.

INPEJIMETHBIE PE3YJIbTATBI



[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00yJaronuxcst yMeHHI:

UCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBU)KEHUE aTOMOB M MOJIEKY!I,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHIIIICHHBIA U
HEHACBIILEHHbIH Map, BIaKHOCTh BO3/lyXa; TEMIIepaTypa, BHYTPEHHSS SHEPrus, TeIIOBOH
JIBUTATENIb; JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsijl, JJIEKTPUUIECKOE 110JI€, IPOBOJIHUKH U
IUAJIEKTPUKH, TOCTOSIHHBIH 371IEKTPUUECKUI TOK, MarHUTHOE I0JIE;

pa3nuyath sBJICHUS (TEIUIOBOE PACHIMPEHHE/CKATHE, TEIUIONepeIada, TEIIIOBOE paBHOBECHE,
CMauyMBaHME, KalWUIPHbIE SIBIICHUS, HCIIApEHHE, KOHJIEHCALUs, [IJIaBJIEHUE, KPUCTAIIIN3aIHs]
(oTBepaeBaHue), KUNEHUE, TeIUIONEpeiaya (TeIIONPOBOIHOCTh, KOHBEKIUS, N3ITyUYCHHUE);
JIEKTPU3aLUA Tell, B3aUMOACHCTBUE 3apsAA0B, IEHCTBUS JIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, IEHCTBUE MAarHUTHOT'O 10151 HA IPOBOJAHUK C TOKOM,
JIEKTPOMArHUTHAs MHAYKLHS) [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (PU3NYECKUX SBJICHUH B OKpYXKAIOIIEM MHUpPE, B TOM
yuciie GU3NYECKUe BJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KAaWILISIPHbBIE SIBJICHUS
B IIPUPOJIE, KPUCTAILIBI B IpUpoe, u3inyueHue ConHLa, 3aMep3aHue BOJ0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa; AIEKTPHUECKHUE SIBJICHHS B aTMOcdepe,
3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB; MarHUTHOE 110JIe 3eMJIH, Apeid Mmoo coB, poJib
MarHMTHOI'O HOJIS AJIs )KU3HU Ha 3emile, OJISIPHOE CUSIHUE; IIPU 3TOM I1EPEBOIUTH
IIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBONCTBA/IPU3HAKU
(U3NYECKUX SIBICHUIA,

OIMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIEepaTypa, BHYTPEHHSS SJHEPTHsl, KOJMYECTBO TEIIOTHI, YAEIbHas
TEIUIOEMKOCTh BEIECTBA, y/eIbHas TEeIUIOTA IUIaBIeHUs, YAeIbHas TeIIoTa Hapooo-
pa3oBaHus, yeIbHAS TEIUIOTAa CTOPAHHSI TOTLTNBA, KO3 PHUIIMEHT IOJIE3HOT0 JeHCTBUS
TEIUIOBOW MalllMHbI, OTHOCUTEIbHAS BIAKHOCTh BO3/lyXa, JJIEKTPUUYECKUI 3apsij, CHila TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, COITPOTUBIIEHUE TPOBOJHUKA, YACIbHOE COIPOTUBICHHE
BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOI0 TOKA); MPU ONMMCAHUH MPABUIBHO TPAKTOBATh
($bu3NyYeCcKnil CMBICI UCTIONb3YEMbIX BETUYHNH, 0003HAYEHUS U €AMHULIBI PU3UYECKUX
BEJIMYMH, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3HUECKHe ABJICHUS U MPOLECCH, UCIIOIb3YsI OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BELIECTBA, IPUHIIUIT
CYNEpIO3UIMHU NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHuUs 3aps/a, 3akoH Oma Juis
ydacTka Lemu, 3akoH J[xoyins - JIeHla, 3aK0H COXpaHEHHUsl YHEPTUH; IPU 3TOM /1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIpaKEHHE;
OO0BACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH IPUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH 00BsICHEHHE U3 | - 2 JOrM4ecKuX 11aroB ¢ onopoii Ha 1 - 2 u3y4eHHbIX CBOMCTBA
¢bu3NYeCKUX SBICHUH, GU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH; pelaTh pacyéTHbIe
3a/1a4u B 2 - 3 1eHCTBUS, UCIOIb3Ysl 3aKOHBI M (JOPMYJIBL, CBSA3bIBAONINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33J1a4M 3alMChIBaTh KPATKOE YCIOBUE, BBISBIISATD
HEJ0CTAaTOK JIaHHBIX JJIsl peLIeHHs 3a7auu, BBIOUPATh 3aKOHBI U POPMYIIbl, HEOOXOJUMBIE /ISt
e€ peleHust, IPOBOIUTh PACUEThl U CPAaBHUBATH MOJIyYEHHOE 3HaUEHHE (PU3NYECKON BETUUU-
HbI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXHO PEHIUTh MPHU MOMOILIH (PU3NYECKHX METOJIOB;
HCIOJIb3YS ONKCAaHUE MCCIIEJOBAHMSI, BBLACISATH IPOBEPSIEMOE IPEANONI0KEHNE, OLIEHUBATh
MIPaBWJIBHOCTb MOPSsIIKA IPOBEIECHUS UCCIIEOBAHMUS, JIENIaTh BBIBOIBL;

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUHN WM GU3NYECKUX CBOMUCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT ero 00bEMa, TeMIIEpaTyphl;



CKOPOCTH TIPOLIECCa OCThIBAHUS/HArPEBAHMSI TP U3IYYECHUH OT IIBETA H3IIy-
YaoLEH/MorIomaoei NoBepXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEpaTyphl
KHUJIKOCTHU U IUIOIIAIN €€ IOBEPXHOCTHU; MIEKTPU3ALIUsS TN U B3aUMOJEHCTBUE AIEKTPUUECKUX
3aps70B; B3aUMOJIEHCTBUE TIOCTOSIHHBIX MATHUTOB, BU3YyalIM3alisl MAarHUTHBIX IIOJIEH
IIOCTOSIHHBIX MarHUTOB; IEUCTBUSI MAarHUTHOTI'O MOJIsI HA IPOBOJHUK C TOKOM, CBOMCTBA
3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTrATENsI TIOCTOSIHHOIO TOKA): (hopMyIupoBaTh
MIpOBEpsEMbIE MPEATIOIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHNUS;
OIUCBIBATh XOJI OIbITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHOM BIaKHOCTH BO3/yXa, CUJIbI
TOKAa, HAIPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOIOBBIX IIPUOOPOB M JaTUYMKOB (PU3HUECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIOTHOM
IIOTPEIIHOCTH;

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PM3MUECKOM BETHMUUHBI OT IPYTOi C
UCIOJIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb COIIPOTHBIICHHS IPOBOIHUKA OT €r0
JUIMHBI, IO/ [TONEPEYHOI0 CEUEHUS U yEIbHOTO CONPOTUBIICHUS BELIECTBA
IIPOBOJHMKA; CHJIBI TOKA, MAYILErO Yepe3 MPOBOAHUK, OT HANPSKEHUS Ha IPOBOJHUKE;
UCCIIEIOBAaHKE MIOCIIEI0BATENBHOTO U APAJLIEIBHOTO COEAUHEHNUI IPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAHUE, COOUPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIEAYs
MPEUIOKEHHOMY TUTaHY, (PUKCHPOBATh PE3YIbTATHI MOTYYCHHOH 3aBHCUMOCTHU B BHJIE TAOJIHUIL
U rpadUKoB, 1e1aTh BBIBOABI 110 pe3yJbTaTaM HCCIIEI10BaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BETMUMH (yIeIbHAs TETUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHHUE ITPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOIO TOKA): MJIAHUPOBAThH
U3MepeHusi, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS IPEII0KEHHON HHCTPYKLINH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0Ir01aTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
XapaKTepu30BaTh NPUHLUIBI AEHCTBUS U3YYEHHBIX HNPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOM Ha UX ONHKCaHUsA (B TOM UHCJIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, apoBast
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUHK IEKTPHUUECKON IHEPIUH, FTEKTPOOCBETUTEIbHbIE
puOOpPHI, HArpeBaTEIbHBIE JEKTPOIPUOOPHI (IPUMEPHI), STCKTPUICCKUE TPEAOXPAHUTEIIH;
3JIEKTPOMArHUT, AIEKTPOABUraTeNlb MOCTOSHHOIO TOKA), UCIOJIb3Ys 3HAaHUS O CBOMCTBAaX
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTENbHBIE IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTeNlb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI
ANEKTPUYECKUX LIEeTIeH C MMOCIe0BaTEeIbHBIM U NapaJUIeIbHBIM COEIMHEHNEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LETeH;

MIPUBOJIUTH PUMEPBI/HAXOIUTh UHPOPMAIIHIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS
¢bu3nyecKkrux 3HaHUH B MOBCETHEBHOM JKU3HU AJIs oOecrieueHus: 0e30MacHOCTH MpU
oOpallleHuu ¢ pudopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MOBEACHHUS B OKpYXKarollel cpee;

OCYILECTBIATh IMOUCK HMHQOpMaMKM (U3NUECKOTO COAepKaHUs B ceTu MHTepHeT, Ha
OCHOBE UMEIOIINXCS 3HAHUU U IIYTEM CPAaBHEHUS JOIOJHUTENBHBIX HCTOUHUKOB BBIIEIATh
nH(pOpPMaILINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;
WCIOJIb30BATh MPH BBHINOIHEHUU YU€OHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JTUTEPaTypy
(bu3MYECKOTO CojiepKaHus, CIIPaBOUHbIE MaTepUalibl, pecypchbl ceTu HTepHeT; BiIaieTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HH(POPMALIUK U3 OJJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHbIE MMCbMEHHbIE U KPAaTKHUE YCTHBIE COOOIIEHus, 060011ast HH(OpMAIIHIO
13 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJAEPKaHuUs, B TOM YHCIIE MMYyOJINYHO MPEICTABIATh
pe3yJIbTaThl IPOEKTHOM WIIM HMCCIIEA0BATEIBCKON AEATEIBHOCTH; IPH 3TOM I'PAMOTHO
MCIOJIb30BaTh N3YYEHHBIN MOHATUIHBIN annapaT Kypca GU3NKH, CONPOBOKIATh BHICTYIIIEHUE
MPE3EHTALIUEN;



IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIICAOBAHUH (PU3MUECKUX MPOIIECCOB paclpeieniTh
00513aHHOCTH B I'pYIIIE B COOTBETCTBUHM C MIOCTABJICHHBIMH 3a/l1a4aMu, CICIUTh 3a
BBINTOJIHEHUEM IUTaHa ICHCTBHI U KOPPEKTUPOBATH €r0, aJICKBATHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ] B I€ATEIbHOCTD I'PYIIIIBI; BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, POSIBIISIS
TOTOBHOCTb Pa3pemaTh KOH(DIUKTHI.



Nzyuenne Gu3nku B 9 Kilacce HampaBlIeHO Ha JOCTHKEHHE OOYYaAIOIIMMUCS JTUYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOI0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuttecxoe 60CIIUTAHHUC:

MPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3UUECKOiM

HayKU;
[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX (DU3HUKOB.

I"pa.m’daucxoe u 0yxosu0-upaecmeenn0e eocnumanue:

TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I O6IJ_IGCTBCHHO-3H3‘-II/IMBIX 1 3TUYCCKHUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,I[OCTI/I}KCHI/Iﬁ (bI/ISI/IKI/I,
OCO3HAHUC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe éocnumanue:

BOCIPUATHE ICTETUYECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

llermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHUE IIEHHOCTU (PU3NYECKOM HAyKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI,
pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1€ TEIIbHOCTH.

Dopmuposanue Kyiomyput 300p08b3 U IMOYUOHATILHO2O ONAZONOTIYHUA:

OCO3HaHUE IIEHHOCTHU 0€301MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTH HaBBIKA pe(IIeKCHU, MPU3HAHNE CBOETO MTpaBa Ha OMMOKY U TAaKOTO e
1paBa y Ipyroro 4ejioBeka.

Tpyooeoe éocnumanue:

aKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJbI, TOPOJa, Kpas)
TEXHOJIOTHYECKOUN M COIMAIbHOM HANPABICHHOCTH, TPEOYIONTUX B TOM YUCiie U GU3HIECKUX
3HAHUI;

MHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO Tpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM.

OKonozuueckoe sochnumanue:

OpHUEHTAIIMS Ha TPUMEHEeHNEe (PU3MUECKUX 3HAHUH JIsl pEIIeHUs 3a/1a4 B 00JIacTH
OKpY’Kalolllel Cpe/ibl, IIIaHUPOBAHUS TTOCTYIKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUMN AJIs
OKpY>KaroIlen Cpeibl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa IKOJOTHMYECKUX MPOOIeM U MyTel UX pelieHus.

Aoanmayus o0yuaroue2oca K U3MEHAIOUWUMCA YCTI08UAM COUUATILHOUL U RPUPOOHOIL CPedbl:

MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPU BHIMOJIHEHUN UCCIETOBAaHUI U MPOEKTOB (hH3HUECKOMN
HAIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeSTeIIbHOCTD;
MoTpeOHOCTH B (POPMUPOBAHUHM HOBBIX 3HAHHM, B TOM YHCIIe (HOPMYIUPOBATH

UJeH, TIOHSTHS, THIOTE3bl O (PU3MYECKHX OOBEKTaX U SBJICHHUSIX;

oco3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PHU3HKH;
TUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

CTpEMIICHHE aHAJIM3UPOBATh U BBISIBIIATH B3AUMOCBSI3H IPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

OLIEHKA CBOUX JICHCTBUH C yU4ETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX
JI00aIBHBIX MTOCIIEICTBUMA.

METAINPEJMETHBIE PE3YJIbTATbBI

yHI/IBepCEUIBHBIC IIO3HABaTCJIbHBIC I[Cf/iCTBHH

Ba3zoevie nocuueckue oeticmeus:

BBISIBJISITh U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIIsl 00001LIeHNS U
CpaBHEHUS,

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaeMBbIX (akTax, JaHHBIX U
HAOJIOACHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBSI3U IPU U3Y4YE€HUU (PU3NUECKUX SBJICHUN U MPOLIECCOB;
JIeTIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIOUCHUH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3AX (PU3MUECKUX BEIUYHH;

CaMOCTOSITENTLHO BBIOMPATH CIIOCO0 perieHus yaeOHOH (pU3NIecKoil 3a1auu (CpaBHEHUE
HECKOJIbKUX BapMaHTOB PELIEHHUs, Bbl O0Op Hanboee MOoAXOAAIIEro ¢ yu€TOM CaMOCTOSTENLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bazosble uccneoosamenvckue oeiicmeus:

UCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MIPOBOMTH 110 CAMOCTOSTETTFHO COCTABIIEHHOMY IUIAHY OMBIT, HECIOKHBIN (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS;

OLICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(POPMAIIHIO, TOTYISHHYIO B XO/I€
WCCITIEOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHHS U BHIBOJBI MO PEe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Paboma c ungpopmayueii:

MPUMEHSATH pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIPOCHI IIPH IOUCKE U 0TOOpE
MH(}OpMAaLIMY WIN JAaHHBIX C YUETOM IPENJI0OKEHHON yueOHOM pusnueckoit 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO Pa3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENTbHO BBIOMPATh ONTUMAIIbHYIO (POpMY IpeCTaBiIeHUs HHPOPMALIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui He CII0KHBIMU CXEMaMHu, InarpaMMaMu, HHON TpaduKoi
U UX KOMOMHALIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS

Obwenue:



B X0JI¢ 00CYXXJIeHUsI y4eOHOTr0o MaTepuaa, pe3yabTaToB JIA0OPATOPHBIX PabOT U TPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYXK/1aeMOW TEMbI U BHICKa3bIBaTh HIICH,

HAIleJICHHBIE Ha PELICHHE 3a7audl U MOoJAep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;
COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHUKOB JHajiora, 00Hapy>KUBATh
pas3iiniuuc u CXoaCTBO HO3I/II_[I/II71; BbIPpAXKaTb CBOKO TOUKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX
TEKCTaxX; MyOJIUYHO MPEJICTABIISATH PE3YJIbTAThl BHIIOJHEHHOTO (DU3MYECKOTO OIBITA
(9KCcTIepUMeHTa, UCCIIeIOBAHUS, TIPOCKTA).

Cosemecmnasn desamenbHOCmb (COMPYOHUUECME0):

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/HOW U MHIUBUAYAILHOW PaOOThI IPH
pelIeHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

MIPUHUMATD 1IEJIM COBMECTHOH NI TEILHOCTH, OPraHU30BBIBATH ICHCTBHS O €€ TIOCTHKECHUIO:
pactpenensaTb poiu, 00CyK1aTh IPOIECCH U PE3YIbTaThl COBMECTHOU paboThI; 06001IaTh
MHEHHSI HECKOJIbKUX JIFO/ICH;

BBITIOJIHSTH CBOIO YacTh pabOTBHI, IOCTUTasi KAYECTBEHHOTO PE3YJIbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJMHUPYS CBOU JICUCTBUS C APYTUMH YICHAMH KOMaHIbI;

OLICHMBATh KAY€CTBO CBOETO BKJIaJ(a B OO MPOMYKT MO KPUTESPHUSIM, CAMOCTOSTEIILHO
c(OpMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

yHI/IBepCEU'ILHbIe PEryJIsITUBHBIC JEUCTBUS

Camoopzauuxauu}l:

BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEOYIOUINX ISl pEIICHUS
(bu3nuecKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MTOAX0/1aX MPUHATUS PELICHUHN (MHAUBUAYAIBHOE, IPUHATHE
pellieHus B TpyMIe, IPUHITHE PEIICHUH TPYIIoil);

CaMOCTOSITENTLHO COCTABJIATH ATOPUTM PEHICHUST (PU3NUECKOM 33aa4 MU TIJIaHa
UCCIIEIOBaHMS ¢ YYETOM MUMEIOLIMXCS pECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IPEJIaracMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

Camokonumpons (penexcusn):

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUH U MpeuIaraTh IlaH €€ N3MEHEHHS;

OOBSACHATH NPUYMHBI JOCTHXKEHUS (HEAOCTHKEHNUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTH (B TOM YHUCJIE B XOJ] BBIIOJIHEHUS (PU3UUECKOTO
HCCIIEIOBAHMSI WJIM MTPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, H3MEHHUBILUXCS CUTYalUH,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSAM.

DMOUUOHALHBLIL UHMELIEK:

CTaBUTb ce0s1 HA MECTO JIPYrOro 4elIoBeKa B X0JI€ CIIOpa WM IUCKYCCUU Ha HAyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceos u opyzux:

MIPU3HABATH CBOE MPaBO HA OMIMOKY MPU pelIeHnH (PU3NIECKUX 3a/1a4 WIK B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE K€E MPaBO JIPYroro.



INPEJMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaThb C(HOPMHPOBAHHOCTH Y
00y4aroImuxcst yMEHUH:

UCIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPAEKTOPHS,
OTHOCHUTEJIFHOCTh MEXaHHUYECKOTO ABIKEHHUS, Aeopmanus (ynpyras, IiacTu4ueckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH; LIEHTP TKECTH; aOCOIOTHO
TBEPIOE TEJO, IICHTP THKECTU TBEPAOTO TeJIa, PABHOBECHE; MEXaHUUECKUE KOJIeOaHHs U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPA3BYK; JICKTPOMArHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPO-
MarHMTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U
MOTJIOIIEHUS; albda, OeTa 1 raMMa-u3Iy4eHus, H30TOIIbI, SiZepHasi SHEPreTHKA;

pas3nuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MAZICHNE TEJl, PABHOMEPHOE
JBYDKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBH)KEHUE, KOJIeOAaTeIbHOE
JBIKEHUE (3aTyXarolIUe U BRIHYXJACHHBIC KOJIeOaHus1), p€30HAHC, BOJIHOBOE JIBH)KEHHE,
OTpa)KEeHHE 3BYKa, PSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAXKEHUE U IIPEIOMIIEHUE CBETa,
II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JloKeHUe OEI0ro CBETa B CIEKTP U CIOKEHHE
CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PAJUOAKTUBHOCTh, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa U3Iy4eHMs ) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHI B OKpYXKalOIIeM MHpE (B TOM
yucie Gpusnyeckue sBJICHHUS B IPUPOE: IPUIUBBI U OTJIUBBIL, ABMKeHHE TulaHeT COMHEYHOH
CUCTEMBbI, pEaKTUBHOE JIBU’KEHUE JKUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIeTpsICeHue, CeiICMUUYECKUE BOJIHBI, IlyHaMH, 3X0, LIBETa TeJ, ONTUYECKHUE SBJICHUS B
pUpoJie, OMOIOTUYECKOE IEHCTBHE BUAUMOTO, YIbTPA(HOIECTOBOTO U PEHTTEHOBCKOTO
U3Jy4EeHUI; €CTECTBEHHbIN pajinOaKTUBHBIN (HOH, KOCMUYECKHE JTy4H, PaAHOaKTUBHOE
U3JIy4yeHUe NPUPOJHBIX MUHEPAJIOB; IEHCTBUE PAaAMOAKTUBHBIX U3JTyY€HUN Ha OPraHU3M Ye-
JIOBEKA), IPH 3TOM NEPEBOUTH IPAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIIEIATh CyLLIECTBEHHBIE
CBOWCTBA/TpU3HAKN (PU3UUECKUX SBICHHIA;

OIMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CPEeIHAS U MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU,
YCKOpEHHE, IEPEMEILEHHUE, ITYTh, YIIIOBask CKOPOCTb, CUJla TPEHUS, CHJIa YIIPYTOCTH, CUja
TSYKECTH, YCKOpEeHUe CBOOOIHOTO Na/IEHNUs, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIBI,
MeXaHu4eckasi paboTa U MOLTHOCTb, OTEHIMATIbHAS SHEPTUs Tella, MOIHATOr0 HaJl
MTOBEPXHOCTHIO 3€MJIU, IOTEHIIMAJIbHAS SHEPTUS CHKATOM NMPYKUHBI, KHHETUYECKasi YIHEPIUs,
MIOJTHAsI MEXaHWYECKasl YHEPTUs, IEPHO U 4acTOTa KoJeOaHul, JUIMHA BOJIHbI, TPOMKOCTb
3BYyKa U BbICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeJb MIPEIOMIICHUS CPEJIbl); IPH OIHUCAHUU
MIPABUIIBLHO TPAKTOBATH (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYUH, 0003HAUEHHS U
€IMHUILIBI PU3NYECKUX BETMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JJPYTUMH BETMYUHAMH, CTPOUTH I'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA T, (PU3UUYECKHE SBJICHUS U NMPOLIECCHI, UCIOIb3YsI 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3ULINU CUJI, TPUHLIUTT
OTHOCUTENbHOCTH ["anues, 3akoHbl Hpr0TOHA, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOHBI
OTpaXKCHUS U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps10BOT0 U MaCCOBOTO YHCEII IIPH
SJICPHBIX peakIUsIX; IPU 3TOM JlaBaTh CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aIIMCHIBATh €TI0
MaTeMaTHYeCKOe BBIPAXKEHHUE;

OOBSICHATH (PM3UUECKUE MPOLIECCHl M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh IPUUYUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX LIaroB ¢ OMOpPOoi Ha 2—3 M3yUeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;



pelars pacuéTHbIe 3a1a4u (ONUPAIOLINECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCIIOJIb3YS
3aKOHBI U (POPMYJIBL, CBSA3bIBAIOILNE (PU3NUECKUE BETUUNHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auu 3aIKMChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEIOCTAIOUINE WM N30BITOYHBIC TAaHHBIE,
BbIOMPATH 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE [UI PELIEHUs, IPOBOAUTE PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBL;

pacro3HaBaTh [IPOOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPHU MOMOLIH (PU3NYECKUX METOJIOB;
HCIIOJIb3YS ONMCAaHUE UCCIIEOBAHMNS, BBIACIATH IPOBEPSIEMOE IIPEAII0NI0KEHNE, OLIEHUBATh
IIPABUIIBLHOCTb MOPsIKA IPOBEJCHUS UCCIIEI0BaHMsL, AeIaTh BEIBO/IbI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

IIPOBOJIUTH ONBITHI IO HAOIIOAEHUIO (PU3UUECKUX SBJICHUN WIN (PU3NUECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HploTOHA, 3aK0OHa COXpaHEHUs SHEPTUN; 3aBUCUMOCTh IIEpUo/ia
KoJIeOaHUH NPYKUHHOI'O MasATHUKA OT Macchl Ipy3a U KECTKOCTH IPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYbl MaJIbIX KOJIeOaHMIA; MPsIMOIIH-

HeilHOe paclpoCTpaHEHHE CBeTa, pasjokeHHe Oeloro cmera

B CIEKTpP; HM3Y4YEHHE CBOMCTB HM300pa’K€HUS B IIJIOCKOM 3€pKaje U CBOMCTB U300pa)keHuUs
peaMeTa B coouparollel JInH3e; HaOIt0IeH!e CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
M3JYy4YEHHs1): CAMOCTOSITETIHHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO HAOOpa 000y IOBAHHUS;
OIUCBIBATh XOJI OIBITA U €r0 Pe3yJIbTaThl, HOPMyIHUpPOBaTh BHIBOJIBI;

IIPOBOAUTH ITPU HEOOXOAUMOCTH CEPUIO IPSIMbBIX U3MEPEHUI, ONPEeIIssl CpeIHEE 3HAUCHHE
u3MepsieMoi BenuunHbI (POKYCHOE paccTOsTHUE COOMparolei JIMH3bI); 000CHOBBIBATH BHIOOD
croco0a M3MepeHus/M3MEePUTEIILHOTO IPUOopa;

IIPOBOJIUTH UCCIIEZIOBAHUE 3aBUCUMOCTEH (DPM3MYECKMX BEJIUYUH C UCIOJIb30BAHUEM IMPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU 0O€3
HayvalbHOM CKOPOCTH; IeproJia KojJeOaHU MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHbI HUTH;
3aBUCHMOCTH YIJla OTPaKeHUsI CBETA OT yIJia MMaJeHus U yria MpeIoMIIeHHs OT yria
[1a/IeHuUs): IJIAaHUPOBATh UCCIIE0BAHUE, CAMOCTOSATENIBHO COOUPATh YCTAaHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MTOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJIE TAOIUL U IPapUKOB,
JiesIaTh BBIBOJIbI IO PE3YJIbTAaTaM HUCCIIE0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMYMH (CPEIHSS CKOPOCTh H YCKOPEHUE
TeJa Ipy PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOTHOTO Ma/IeHHsl, KECTKOCTD
MPYXUHBI, KOOPPUIUEHT TPEHUs CKOJBXEHUs, MeXaHWdyeckas padoTa U MOIIHOCTH,
4acToTa M Mepuo KouebaHnit MaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB, ONITHYECKast
cui1a coOuparoIiel JTUH3bL, PAIUOAKTUBHBIN (JOH): MIAaHUPOBATh U3MEPEHUS; COOUPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, Cleys NPeAT0oKEHHON
WHCTPYKIIWHW; BEIYUCIISATH 3HAYCHUE BEIIMYMHBI H aHAJTM3UPOBATH MMOJIYYCHHBIE PE3YIbTATHI C
Y4€TOM 3aJJaHHOU MTOTPELIHOCTH U3MEPEHU;

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH IpU paldoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;
pa3nuyaTh OCHOBHBIE PU3HAKU MU3YUYEHHBIX (PU3MUECKUX MOJIENeN: MaTepraabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH3a, [UIaHeTapHast
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIUIIBI ICHCTBHSI W3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C
OIIOPO Ha UX OMHUCAHUSA (B TOM YHCJIE: CIUAOMETP, JaTYUKHU TOJI0XKEHUS, PACCTOSIHUS U
YCKOpPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (hoToamnmapar, ONTUYECKUE CBETOBOBDI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), NCIOb3ys 3HaHUS O CBOMCTBAX (PU3NYECKUX
SIBIIGHUN ¥ HEOOXO0AUMbIe (PU3NYEeCKre 3aKOHOMEPHOCTH;

HCIOJIb30BATh CXEMbI U CXEMAaTUYHbIE PUCYHKH M3YYE€HHBIX TEXHHUECKUX YCTPOMCTB,
M3MEPUTENIbHBIX TPHUOOPOB M TEXHOJOTUYECKUX MTPOLIECCOB MPHU PELICHUH y4eOHO--
MPAKTUYECKHX 33/1a4; ONTHYECKHE CXEMBbI [T TOCTPOCHHSI N300pakeHU B IUIOCKOM 3epKalie
1 cOOMparoIIel TNH3E;

MPUBOANUTE MPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEpPaX MPAKTHUECKOTO UCTIONb30BAHUS
(bu3NyYecKrX 3HAHUH B MOBCEHEBHOM KM3HU /7151 0OecrieueHus: 6e30MacHOCTH MPU



oOpartiieHuu ¢ MpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHECHHs 3I0POBbS U
cOOJTI0ICHUST HOPM DKOJIOTHYECKOTO TIOBEACHHS B OKPYIKAIOIIIEH Cpeie;

OCYIIECTBISATh MOUCK HH(OpManuu (PU3HMIECKOTo coaepkanus B cetu HTepHeT,
CaMOCTOATENILHO (hOPMYJIUPYS MMOMCKOBBIN 3aIIPOC, HAXOIUTH ITYTH ONPEACICHHS
JOCTOBEPHOCTH MOJYYCHHON MH(POPMAIINH Ha OCHOBE UMEIOIINXCS 3HAHUN U JIOTIOJTHUTEITh-
HBIX HCTOYHHUKOB;

WCIOJIb30BaTh IIPH BHITIOTHEHUH YY€OHBIX 3aJJaHU HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
(hbU3UYECKOTO CoMlep KaHusl, CIPABOYHbBIE MaTEPHAIIbI, peCypchl ceTu IHTEepHET; BiIaIeTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIIK U3 OAHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE H YCTHBIE COOOIICHMS HA OCHOBE WH(OPMAIIUU U3
HECKOJIbKUX UCTOYHUKOB (DU3UYCCKOTO COIECPKAHUS, TyOJTUIHO MPEJCTABIATh PE3YIbTAThI
MIPOEKTHOM HIIM UCCIIEJIOBATEIBCKOM IEATEIHPHOCTH; TIPU 3TOM I'PAMOTHO MCTIOIb30BaTh
M3y4YEHHBIN TOHATHUHHBINA alllapaT U3y4aeMoro pasjena GU3uKu U COpOBOXKIAThH
BBICTYIUIEHHE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUHU CBEPCTHUKOB.
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/laBIeHie TEEpABIX Te onpoc; https://college.ru/fizika/

[Mucemennsiii | http://www.physics-
KOHTPOJIb, regelman.com/
[IpakTnueckas

pabora;

TectupoBanue;

1.2. | Pemenwue 3amay. 1 0 1 YcTHbIH http://lwww.fizika.ru/
I'mapocrarnueckoe 0I1poc; https://college.ru/fizika/
JTaBJICHUC [Mucemennsiii | http://www.physics-

KOHTPOJIB; regelman.com/
[IpakTnueckas

pabora;

TectupoBanue;

1.3 |Pewenue 3aaad. 3akon | ] 1 YcTHbIN http://lwww.fizika.ru/

ApxuMena. Saton ompoc; https://college.ruffizika/
JIA .
[Mucemennsiii | http://www.physics-
KOHTPOJIb; regelman.com/
KonTponbHas
pabora;
3auer;




[IpakTnueckas
pabora;

2.1. | Pemenue 3amau. YcTHbId http://lwww.fizika.ru/

[T1aBanue Tei OIpoc; https://college.ru/fizika/
[Mucemennsiii | http://www.physics-
KOHTPOJIb, regelman.com/
[IpakTnueckas
pabora;

2.2. | Pemenne 3amauy. VCTHBIT http://lwww.fizika.ru/

BosnyxoruiaBanue. 0I1poc; https://college.ru/fizika/
[Mucemennsiii | http://www.physics-
KOHTPOJIb; regelman.com/
[IpakTueckas
pabora;
TectupoBanue;

2.3. | UToroBeIif ypok. VYcTHBIHI http://www.fizika.ru/
Ananus OIIpoC; https://college.ru/fizika/
KOHTPOJIBHOH [Mucemennsiii | http://www.physics-
pabotsl. PaboTa Hag KOHTPOJIB; regelman.com/
omuOKamu. [IpakTnueckas

pabora;
TectupoBanue;

3.1. | TemnoBble SIBICHHUS. YcTHbIN http://lwww.fizika.ru/
Pemrenue 3amau. 0I1poc; https://college.ru/fizika/
Temnepatypa u [Mucemennsiii | http://www.physics-

TCIIJIIOBOC

KOHTpOJIb;

regelman.com/




paBHOBECHE. IIpakTnueckas
TepmomeTpsl 1 pabora;
TEPMOCKOIIBI. TecrupoBanue;
V nenpHas TeIuioTa

CrOpaHUs TOTLIUBA.

K TeruioBbIx

IPOLIECCOB.

3.2. | Pemienue 3amay. YcTHbIHI http://www.fizika.ru/
BuyTpeHHsIst OIpoc; https://college.ru/fizika/
SHEPTHS U CIIOCOOBI [Mucemennsiii | http://www.physics-
€€ U3MEHEHHS. KOHTPOJIb, regelman.com/

VY aenbHas KoHntponbnas
TETIOEMKOCTb. pabora;
3auer;
[IpakTueckas
pabora;
TectupoBanue;

3.3. | Pemenne 3amau. VCeTHBIH http://lwww.fizika.ru/
Terunonepenaya. 0I1poc; https://college.ru/fizika/
KomnnuectBo [Mucemennsiii | http://www.physics-
TETUIOTHI. KOHTPOJTb; regelman.com/

KonTponbHas
pabora;
3auer;
[TpakTnueckas
pabora;
TectupoBanue;
4.1. | Pemenue 3amauy. YcTHBIN http://www.fizika.ru/

VYnennHas Temiora

OTIpoC;

https://college.ru/fizika/




TUTABJICHUSI. [Mucemennsiii | http://www.physics-
KOHTPOJIb, regelman.com/
[IpakTnueckas
pabora;
TectupoBanue;

4.2. | PemreHue 3anay. VCeTHBIT http://lwww.fizika.ru/

VY nenbHast TemioTa 0I1poc; https://college.ru/fizika/
apooOpa3oBaHM. [Mucemennsiii | http://www.physics-
KOHTPOJIb; regelman.com/
KonTponbhas
pabora;
3auer;
[IpakTnueckas
pabora;
TectupoBanue;

4.3. | Pemienue 3amad. YcTHbIH http://lwww.fizika.ru/
VYpaBHeHue 0I1poc; https://college.ru/fizika/
TEIIOBOTO OajaHca. [Mucemennsiii | http://www.physics-

KOHTPOJIB; regelman.com/
[IpakTnueckas

pabora;

TectupoBanue;

4.4. | UToroBblil ypokK. VYcTHbIi http://www.fizika.ru/
Amnanus 0I1poc; https://college.ru/fizika/
KOHTPOJIbHOMN [Mucemennsiii | http://www.physics-
pabotsl. Pabora Haj KOHTPOJIb; regelman.com/
OLIHOKAMH. KonrtpomnbHast

pabora;




3auer;

[IpakTnueckas
pabora;
TectupoBanue;

5.1. | DnexTpuyeckue YcTHbIHI http://www.fizika.ru/
sBICHHS. Perenue OIpoc; https://college.ru/fizika/
3a1ad. [Mucemennsiii | http://www.physics-
DJIeKTPUICCKUN KOHTPOJIb; regelman.com/
3apsag u IIpakTnueckas
AEKTPUYUECKOE pabora;
noie. TectupoBanue;

5.2. | Pemienue 3amay. YcTHbIHI http://www.fizika.ru/
DJIEKTPUIECKUHN TOK. OIIpoCc; https://college.ru/fizika/
Ncrounnku [Mucemennsiii | http://www.physics-
AJIEKTPUYUECKOTO KOHTPOJIb; regelman.com/

TOKA. KonTponbsHas
DneKTpudecKoe pabora;
HanpsikeHue. Pabora 3auer;

N mowmHOCTH IIpakTnueckas
AJIEKTPUIECKOTO pabora;

TOKA. TectupoBanue;

5.3. | Pemrenne 3aay. YcTHbIH http://lwww.fizika.ru/
3akoH OTIpOoC; https://college.ru/fizika/
DJIeKTpUIecKoe [Mucemennsiii | http://www.physics-
Owma. KOHTPOJIb; regelman.com/
COIIPOTHUBIICHHUE. KoHntponbHas
3akoH JIxxoyns- pabora;

Jlenma. 3ader;




[IpakTnueckas
pabora;
TectupoBanue;




Ne | HaumeHoBaHme KoimuecTBo yacos Buabl, popMbl | DiIeKTPOHHBIE

1/ | pa3aejioB U TeM KOHTPOJIA (undposbie)
NpPoOrpaMMBbI BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE 0BpazoBaTeNBHbIC

padoThI padoThI pecypeb

1.1. | Pemenue 3agau. Pacuér |1 1 Ycrusiit onpoc; | http://wwwe.fizika.ru/
COTPOTUBIICHUS [Mucemennsiii | https://college.ru/fizika/
POBOJHHKA. Y I€IbHOE KOHTPOJIb, http://www.physics-
CONPOTHUBJICHHE. 3ayer; regelman.com/

[IpakTuueckas
paborta;
TectupoBanue;

1.2. | Pemenue 3amau. 1 1 VYerubiit onpoc; | http://www.fizika.ru/
IIPOBOTHUKOB [Mucemennwiii | https://college.ru/fizika/
Coenunenue B KOHTPOJIb; http://www.physics-
ANEKTPUYUECKON TETIH. KonrponeHas | regelman.com/

pabora;
3auer;
IIpaxTrueckas
pabora;
TectupoBanue;
2.1. | Pemrenue 3aay. 1 0 1 Ycerusbrit onpoc; | http://www.fizika.ru/

W3mepenue cuisl ToKka U
HaMpsKEHUS B
ANEKTPUUYECKUX LIETISAX.
[IlyHT kK amMniepmeTpy.
JlobGaBouHoe
COIIPOTHBIICHUE K
BOJIbTMETDY.

[TnceMeHHbIM
KOHTPOJIb;
3auer;
[TpakTnueckas
pabora;
TectupoBanue;

https://college.ru/fizika/
http://www.physics-
regelman.com/




2.2. | ItoroBeIit ypok. AHanu3 Yttt onpoc; | http://www.fizika.ru/
KOHTPOJILHON paboTHI. [Mucemennsiii | https://college.ru/fizika/
Pabora Hag ommbOkamu. KOHTPOJTb; http://lwww.physics-

Kourpoasnas | regelman.com/
pabora;

3auerT;

[IpakTnueckas

pabora;

TectupoBanue;

2.3. | CBeTOBBIC SIBJIICHUS VYerubiit onpoc; | http://www.fizika.ru/
Pemenue 3amau. 3akoH [Mucemennwiii | https://college.ru/fizika/
IPSMOJIMHEHHOTO KOHTPOJIb, http://www.physics-
pacrpocTpaHeHHsI CBETa. 3ayer; regelman.com/

[IpakTueckas
pabora;
TectupoBanue;
2.4. | Pemenne 3amay. 3aKOHBI VYerusiit onpoc; | http://www.fizika.ru/

OTpayKeHMsI CBETA.
ITmockue 3epkana

[TnceMeHHbII
KOHTpOJIb;
KoHntponbHas
pabora;

3auer;
IIpaxTnueckas
pabora;
TectupoBanue;

https://college.ru/fizika/
http://www.physics-
regelman.com/




Ne | HaumeHoBaHme KoumnuecTBo yacos Buasl, popmbl | Di1eKTPOHHBbIE

1/ | pa3aejioB U TeM KOHTPOJIs (undposbie)
nporpamMmb BCer | KOHTPOJIbHbIE | IPAKTHYeCKHe 06pA30OBATEBHbIE

0 padoThI padoThI pecypebi

1.1. | Pemrenue 3amau. 1 1 Ycrubiit onpoc; | http://www.fizika.ru/
Cucrema aByx IMucemennsniii | https://college.ru/fizika/
3epKal KOHTPOJIb; http://www.physics-

KonrponsHast | regelman.com/
pabora;

3auerT;

IIpakTrueckas

pabora;

TectupoBanue;

1.2. | Pemenue 3amau. 1 0 1 Yerubii onpoc; | http://lwww.fizika.ru/
[Ipenomnenne IMucemennsniii | https://college.ru/fizika/
CBeTA. KOHTPOJTb; http://www.physics-

KonrponeHas | regelman.com/
paborta;
3aver;
IIpaxTrueckas
pabora;
TectupoBanue;
1.3. | Pemrenue 3amau. 1 1 Yerusiit onpoc; | http://lwww.fizika.ru/

SIBJIeHUE TTOJTHOTO
OTPaKEHUS.

[TuceMenHbI
KOHTPOJIb;
KoHnTponbHas
pabora;

3auer;
[TpakTnueckas

https://college.ru/fizika/
http://www.physics-
regelman.com/




pabora;
TectupoBanue;

2.1. | Pemenue 3amau. Ycrubiit onpoc; | http://www.fizika.ru/
Kaxyrmascs IMucemennsiii | https://college.ru/fizika/
riryouHa Bogoéma. KOHTPOJIb; http://www.physics-

Konrponsnass | regelman.com/
pabora;

3auer;

[IpakTnueckas

pabora;

TectupoBanue;

2.2. | IToroBeI# YPOK. Ycrusbiit onpoc; | http://www.fizika.ru/
Ananus IMucemennsnii | https://college.ru/fizika/
KOHTPOJIBHOH KOHTPOJIb; http://www.physics-
pabotsl. PaboTa Kontposnbhas | regelman.com/

HaJ OIIHOKaMH pabora;
3auer;
[IpakTnueckas
pabora;
TectupoBanue;
3.1. | ToHKHE THUH3BI Yerusiit onpoc; | http://www.fizika.ru/

Pemenue 3agau.
[Ipenomiienue
CBETa B TOHKOM
kiauHe. ToHkas
JINH3a

[TuceMeHnHbI
KOHTPOJIb;
KontponbHas
paborta;

3aver;
IIpaxTrueckas
pabora;

https://college.ru/fizika/
http://www.physics-
regelman.com/




TectupoBanue;

4.1. | Pemenue 3a1a4. Ycrubiit onpoc; | http://iwww.fizika.ru/
paccrosiHue IMucemennsniii | https://college.ru/fizika/
DOKyCHOE MI0CKO- KOHTPOJIb; http://www.physics-
BBIITYKJIOW JIMH3BI. Kontponsnast | regelman.com/

pabora;
3auer;
IIpakTrueckas
pabora;
TectupoBanue;

4.2. | Pemenue 3a1a4. Yerubiit onpoc; | http://lwww.fizika.ru/
dopmyiia TOHKOM [Mucemennsiii | https://college.ru/fizika/
coOuparomiei KOHTPOJIb; http://www.physics-
JIUH3BI. Kontponsnast | regelman.com/

paborta;
3aver;
IIpaxTrueckas
pabora;
TectupoBanue;
4.3. | Pemenue 3amad. Yerusiit onpoc; | http://lwww.fizika.ru/

®dopMya TOHKOU
paccenBaronien
JIVH3BL.

[TuceMenHbI
KOHTPOJIb;
KoHnTponbHas
pabora;

3auer;
[TpakTnueckas
paborta;
TectupoBanue;

https://college.ru/fizika/
http://www.physics-
regelman.com/




5.1. | Pemenue 3amay. 1 1 Yerubiit onpoc; | http://lwww.fizika.ru/
[ToctpocHue IMucemennsiii | https://college.ru/fizika/
U300paXKeHUH, KOHTPOJIb; http://www.physics-
JABAa€MBbIX TOHKOM ITpakruueckas | regelman.com/

JIMH30H. paborta; http://nuclphys.sinp.msu.ru/
TectupoBanue;

5.2. | Penienue 3amau. 1 1 Yerubiit onpoc; | http://lwww.fizika.ru/
[Tomepeunoe IMucemennsiii | https://college.ru/fizika/
yBEJIMYCHHE. KOHTPOJIb; http://www.physics-

[Mpaktuueckas | regelman.com/
pabora; http://nuclphys.sinp.msu.ru/
TectupoBanue;

5.3. | UToroBslii ypok. 1 1 VYerusiii onpoc; | http://www.fizika.ru/
AHanm3 IMucemennsiii | https://college.ru/fizika/
KOHTPOJILHOM KOHTPOJTb; http://www.physics-
pabotsl. Pabora KonrponeHas | regelman.com/

HAJIO OIIUOKAMH. pabora; http://nuclphys.sinp.msu.ru/
[IpakTnueckas
pabora;
TectupoBanue;

OBIIIEE 34 34

KOJIMYECTBO

YACOBIIO

I[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
®usmka, 7 knacc/[lepemmkua A.B., OO0 «/IPODAy»; AO «M3matenscTBo I[Ipocsemenuey;

®usuka 8 kinacc/Ilepwimkun A.B., OO0 «JIPODA»; AO «M3narensctBo [Ipocremienuey;

®dusuka, 9 knace/Ilepeikun .M., ['ytauk E.M., UBanos A.U., [TerpoBa M.A., AKIinoHepHOE
obmectBo «M3natenbcTBo «IIpocBenieHuey;

METOANYECKUE MATEPHUAJIbI U1 YYUTEJISA

®dusuka, 7 knace/ 'pomos C.B., Poquna H.A., benara B.B. u npyrue; non penakmueii [laneOpatiiesa
10.A., AkmonepHoe obmiectBo «M3natenbetBo «IIpocserienuey;

®dusuka, 7 knacc/Ilepoikun A.B., OO0 «/IPODA»; AO «M3natenberBo [IpoceemnieHuey;

®wusuka, 7 knacc/Ilypermesa H.C., Baxxeerckas H.E., OOO «IPODA»; AO «13maTenbcTBO
[Ipoceeenuey;

®dusuka, 8 knacc/I'pomos C.B., Ponmuna H.A., benara B.B. u npyrue; nox penakuueit
[TaneopatuesalO.A.,AxunonepHoe obmectBo «M3aarenscTBo «IIpocBerieHuey;

®usuka 8 kinacc/Ilepoimkun A.B., OO0 «IPODA»; AO «M3narensctBo [Ipocrenienuey;

®usuka,8 knace/ [Typermesa H.C., Baxkeesckas H.E.,000 «/IPODA»; AO «13naTenbcTBO
[Ipoceeenuey;

®usuka, 9 knacc/Ilepsinkua M.M., ['yrauk E.M., UBanoB A.U., IlerpoBa M.A., AkiinonepHoe
obmectBo «M3natenbcTBo «IIpocBeieHue»;

®dusuka, 9 knace/ ['pomos C.B., Poquna H.A., benara B.B. u npyrue; non penakmueii [lanebpariesa
10.A., Aknronepnoe obmiectBo «M3narennsctBo «IIpocsemenuey;

®usuka, 9 knacc/ [lypeimesa H.C., Baxeesckas H.E., YUapyrun B.M., OO0 «/IPODA»; AO
«M3narensctBo lIpocBemenuey;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www fizika.ru/
https://college.ruffizika/
http://www.physics-regelman.com/
http://nuclphys.sinp.msu.ru/

MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

Komnsrorep, KOJIOHKHU AJ11 KOMITBIOTEPA.
OBOPYAOBAHMUME IS IPOBEAEHUSA JIABOPATOPHBIX, IIPAKTUYECKHNUX PABOT,
JEMOHCTPALIMA

JlaboparopHblii KOMIUIEKT (HA0Op) 10 MeXaHHKe, JJA00PATOPHBII KOMILIEKT (HA0Op) IO MOJIEKYJISIPHOI
¢$u3MKe U TepMOAMHAMUKE, JIAOOPATOPHBIN KOMILIEKT (Ha0Op) MO 3JEKTPOJUHAMUKE, JTa00PaTOPHBIH



KOMILIEKT (HaOOp) 1O ONTHKE, JA0OPATOPHBIH KOMIUIEKT (Ha0Op) 110 KBAHTOBBIM SIBIICHUSIM (B KOMILIEKTE
C MHJIMKATOPOM PaJHOAKTHBHOCTH).
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