AHHOTanus K padoueil nporpamMme no ¢pusnke
(0a30BbIii YPOBEHDb)
7-9 kaacc

PaGouas mporpamma no ¢gu3uke Ha ypoOBE€Hb OCHOBHOT'O OOIIEr0 0Opa30BaHUs COCTaBIIEHA
Ha ocHOBe TpeOoBaHuii K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOW MPOTPaMMBbI
OCHOBHOro oOmiero oOpa3oBaHHs, NpPEICTaBICHHbBIX B DenepaibHOM TOCYIapPCTBEHHOM
0o0pa3oBaTeN,HOM CTaHJApTE OCHOBHOTO 00ImIero obOpa3oBaHus, a Takke Pabodeill mporpaMMbl
pocrutanusa MAOVY «JIuneiy.

PabGouass mporpamma maér mnpeAcTaBIeHHWE O IENIX, OOmEel crparermn oOydeHus,
BOCIIUTAHMS U Pa3BUTHs 00ydaroIIUXCs cpeAcTBamMu yuyeOHoro mpenmera «Pusuka» Ha 6a30BOM
YpOBHE; YyCTaHABIMBACT OOs3aTEIIbHOE TMPEAMETHOE COJACpKAHHME, NPEIyCMAaTPUBACT €ro
CTPYKTYpUpPOBaHUE IO paslielaM U TeMaM Kypca, ONpeielisieT pachpelielieHHe ero Mo Kiaccam
(rogam u3ydeHwusi); Ha€T pacrmpeesieHHe y4eOHBIX 4YacoB IO TEMaTHYECKHMM pas3jiesiaM Kypca H
MOCIIEAOBATENBHOCTh UX H3YYECHUS C YYETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH.
Pabouast mporpamma omnpenensieT KOJMYeCTBEHHBIC M KAUeCTBEHHBIC XapaKTEPUCTUKUA YIeOHOTO
MaTepuaia JJis KaKI0ro roja U3y4eHus, B TOM YUCIIE JJIs COAEPKATeIbHOTO HAOJHEHHS Pa3HOTO
BHUJAa KOHTPOJIS (ITPOMEXKYTOYHOH arrecTauu OOydYaromuXcsl, BCEPOCCHUCKHX IMPOBEPOYHBIX
paboT, rocyAapCTBEHHOM UTOTOBOM aTTECTALINN).

Y4eOubM ianom MAQOY «Jlureit» Ha u3ydeHne Qu3Mku Ha 0a30BOM yYpPOBHE OTBEICHO
238 yacoB 3a Tpu roja oOy4deHus: 1o 2 yaca B HeJed0 B 7 U 8 Kilaccax u 1o 3 4aca B Hefelnto B 9
KJ1acce

YyeOHo-TeMaTHYECKHIi IIJIAH

KommuectBo gyacos
No HazBanue TeMbl 7 8 9
obmiee
KJ1acc KJ1acc KJIacc

1. | ®usuka u €€ poib B MO3HAHUU OKPY)KAIOIIETO MUPA 6 6

2. | IlepBoHauanbHbIEC CBEJCHHS O CTPOSCHUH BEIIECTBA 5 5

3. | JIBmKeHHe U B3aUMOJICHCTBHUE TEII 21 21

4. | JlaBnenue TBEPABIX Tel, )KUJIKOCTEH U ra30oB 21 21

5. | PaboTa u MmomHOCTE. DHEpTHs 12 12

6. | TerioBble ABICHUS 28 28

7. | DnexTpuyeckue U MarHUTHBIE SIBICHUS 37 37

8. | Mexannuueckue sBICHUS 40 40
9. | Mexanndeckue KoueOaHHs ¥ BOJHBI 15 15
10. | DNEeKTpOMarHUTHOE TIONE€ ¥ AJIEKTPOMArHUTHBIE 8 8

BOJIHBI
11. | CBeroBEbI€ SIBIEHUS 15 15
12. | KBaHTOBBIE SIBIICHUA 17 17
13. | TloBTOpUTENHHO-0000IIAOIIHIT MOTYIIH 9 7
14. | Pesepn 6 3 3
Htoro | 238 68 68 102

Lenu u 3agaun yyedHoro npeamera «®usuka»

— TpuoOpeTeHHre 3HAHUN O IUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHUYECKHX, TEIUIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

— TnpuoOpeTeHHe YMEHHUH OMUCHIBaTh U OOBACHATH (PU3MUECKHE SBIEHUS C HCIOJIb30BAaHUEM
MOJYYEHHBIX 3HAHU;

— OCBOEHHE METOIOB PELICHUS MPOCTEHININX PAacUETHBIX 3a/1a4 C UCIOIb30BAHUEM (DU3MUYECKHUX
Mojiefiell, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a]a4;



— pa3BUTHEC YMCHHMU HAOJIOAATh MPUPOHBIC SIBJICHUS M BBIIOJHITH OINBITHI, J1TAOOPATOPHBIE
paboThI M AKCTIEPUMEHTAIBHBIC UCCIICOBAHMSI C MCIIOJIb30BaHUEM N3MEPHUTEIBHBIX IPUOOPOB;

— ocBoeHHE TPUEMOB pPabOThl ¢ uHPOpMamUeHd (U3NIECKOTO COACPIKAHUS, BKIIOUYAs
HHGOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHUSX (H3UKH; aHAIU3 U KPUTUYCCKOE OLICHHUBAHHE
nHpopManuu;

— 3HaKOMCTBO cO cdepamu MnpodecCHOHAIBHON EATEIBHOCTH, CBS3aHHBIMU C (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU HA JOCTIKECHHSIX (H3UUCCKON HAYKH.

I[lnanupyemblie pe3yJbTaTbl OCBOCHUS Y4eOHOro mnpeaMera «®U3MKa» HA YPOBHe
OCHOBHOTI'0 00111er0 00pa3oBaHUA

W3ydyenne ¢Qu3ukun Ha YpOBHE OCHOBHOIO 0OIIEro o0O0pa3oBaHUs HaIPaBICHO Ha
JOCTHKCHHE OOYYAIOIIUMHUCA CICAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX ¥ IPEAMETHBIX
PE3yNIbTaTOB OCBOCHHUSI Y4EOHOTO MpEaMETa.

JIMYHOCTHBIE pe3yJabTaThbl
Hampuomuuecxoe eocnumanue.

— TMpOSIBJICHHE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHIICKON (u3nueckomn
HayKH;
— LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCUMCKUX YUEHBIX (PU3HMKOB.
I'pasicoanckoe u 0yxoeHo-npascmeennoe 60Cnumanue:

— TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYKIEHHM OOILECTBEHHO- 3HAYMMbBIX U ITHUYECKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTH)KEHUHN (PH3HKH;
— OCO3HaHUE BAKHOCTU MOPAIbHO-3THUYECKUX IIPUHIUIIOB B JEATEIbHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

— BOCIPUATHE OCTCTUYCCKHUX KaudCCTB (bHSH‘-ICCKOﬁ HAyKH: ec rapMOHHUYHOI'O IIOCTPOCHMUA,
CTPOroCTH, TOUYHOCTH, JTAKOHUIHOCTH.

l[elmocmu HAYYHO20 NO3HARUA:

— OCO3HaHHUE LIEHHOCTHU (PU3NYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUI, BAXKHEN- IIEN COCTABISAIOLIEN KYJIbTYPHI;

— Ppa3BUTHE Hay4HOI JII0003HATEILHOCTH, HHTEPECA K UCCIIEIOBATEILCKOM 1€ATENbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYUUA:

— OCO3HaHHUE IIEHHOCTH 0e30MacHOro obpa3a *HU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHDE,
Ba)XHOCTH INpaBWJl 0€30MacHOrO MOBEACHUS Ha TPAHCIIOPTE, HA J0pOrax, ¢ JIEKTPUYECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JIOMAIIHUX YCIOBHUSAX;

— c(hopMUPOBAaHHOCTh HaBbIKa peQIIeKCHH, NMPU3HAHKWE CBOETO MpaBa Ha OLIMOKY M TAaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE Y4acTHe B pPEIICHHH MPAKTUYECKUX 3a/ay (B paMKaxX CEMbH, IIKOJBI, TOPOAa, Kpas)
TEXHOJIOTHYECKOW M COIMAIbHON HAIPaBICHHOCTH, TPEOYIOIIUX B TOM 4HCIEe U (HU3HUECKUX
3HAHUM;

— UMHTepec K NPaKTHUECKOMY U3YUCHHIO MPOECCHil, CBI3aHHBIX ¢ (PU3UKOIA.

Ixonozuueckoe eocnumanue:

— OpHUEHTAIMs HA MPUMCHEHUE (PU3UUCCKUX 3HAHUH JIJIsl PEIICHUS 3a/1a4 B 00JIACTH OKPYKAFOIICH
Cpcabl, MIAHUPOBAHUA IMOCTYIIKOB U OLCHKU HMX BO3MOXKXHBIX HOCHGI[CTBI/If/’I JJISL OKPY)KaIOH_Ieﬁ
Cpenpl;



OCO3HaHME TTI00AIHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX perIeHusl.

Aoanmayusa ooyuarowecoca K UBMEHAIOWUMCA YCA08UAM COUUAIALHOU U NPUPOOHOUL

cpeowl:

MOTPEOHOCTh BO B3aUMOJICHCTBUM TPHU BBITIOJHEHUU HCCICAOBAHUN M MPOCKTOB (HHU3UYECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NEATEIbHOCTb;
nOTpeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM 4YHCIEe POPMYIUPOBATH UICH, ITOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
MJIJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

CTPEMJICHHE aHAJIM3UPOBATh M BBISIBJIATH B3aMMOCBSI3H MPUPOJBI, OOIIECTBA U PKOHOMHUKH, B
TOM YHUCJIE C UCTIOIh30BAHUEM (PU3NICCKUX 3HAHUN;

OLIEHKa CBOMX JICHCTBUH C y4€TOM BIUSHUS HA OKPYKAIOIIYIO CPElly, BO3MOXKHBIX TJ100aIbHBIX
IOCJIEJICTBUH.

MeTanpeuMeTHMe pe3yJbTaThbl
YHI/lBepcaJIBHLIe Io3HaBaTeJdbHbIC IlﬁﬁCTBHﬂ
ba3zoevie nocuueckue oelicmeus:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN O0BEKTOB (SIBJICHHN);

yCTaHABJIMBaTh CYIIECTBEHHBIH IpPHU3HAK KiIacCH(DUKAIMM, OCHOBAHUS s 000OIIECHHS H
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W IPOTUBOpPEUMS B paccMaTpUBaeMblX (pakTax, JaHHBIX H
Ha6JIIOI[€HI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SABJICHUSAM; BBIABJIIATH HNPUYIUHHO-CICICTBCHHBIC
CBSI3U IIPU M3YYEHUHM (U3MUECKUX SBICHHH M MPOLECCOB; JeIaTh BBIBOJIBI C UCHOIb30BAHUEM
ACAYKTUBHBIX W HWHAYKTHUBHBIX YMOSaKJ'IIO'-IeHI/II\/’I, BbIABUI'aTh THUIIOTE3bI O B3aHMMOCBA3IX
(bu3uUecKuX BEIHYMH;

CaMOCTOSITENIbHO BbIOMpaTh CcHocoO peleHus y4dyeOHOW Qu3ndecko 3aaauu (CpaBHEHHE
HECKOJIBKUX BapHAaHTOB PELICHNUs, BbI- OOp Hanbosee MOAXOISIIIETO ¢ YIETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

HCIIOJI30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

IPOBOAMTH [0 CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY ONBIT, HE- CJIOXKHBIM (pu3nueckuii
HKCIIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHIE (PU3NYECKOTO SBIICHUS;

OIICHMBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh WHGOPMAIMIO, TOIYYCHHYI0 B XOJe
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO
HaOJII0/IEHUS, OTBITA, UCCIIEIOBAHNUS;

IIPOTHO3UPOBATh BO3MOXKHOE JayibHEiIIee pas3BUTHE (U3WYECKUX MPOIECCOB, a TaKxkKe
BBIIBUTATh MIPENONIOKEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paooma c ungpopmanueii:

OPUMEHSATH PAa3IUYHbIe METOJIbl, MHCTPYMEHTHI M 3alIPOCHI IIPH MOUCKE U 0TOOpe MH(popManun
WIN JaHHBIX ¢ YYETOM MpeIIokKEeHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH- (OPMAIIUIO PA3TUYHbBIX BUIOB U
dbop™m mpeacTaBIeHNUS;

CaMOCTOSITENTbHO ~ BBIOMpAaTh  ONTUMAIbHYIO (GOpMy TpeacTaBieHUs HUHPOpPMALUU H
WTIOCTPUPOBATh PELIaeMble 33aul He- CIOXKHBIMU CXEMaMH, JuarpaMMaMu, HHOU rpadukoi
Y UX KOMOMHAIIUSIMH.



YHuBepcaibHble KOMMYHUKATHBHBIE /1€l CTBUSA
Obwenue:

B XOJe OOCYXJCHUsS y4eOHOro MaTepuasa, pe3yJbTaToB JTaOOPaTOPHBIX PabOT W MPOCKTOB
3aj1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl U BBICKA3bIBaTh HIICH, HAIlCIICHHbIC Ha
pellIcHHE 3a1aui U MOIIePIKaHue OJIaroxeaaTeIbHOCTH OOIICHHUS;

COIOCTABIISTh CBOM CYXJCHHS C CYXKACHHSIMHU IPYIMX YYaCTHHKOB JMAOra, OOHApyKHUBATh
pa3InyuUe U CXOACTBO MO3UIIHIA;

BBIPpAXKAaTb CBOXO TOYKY 3PCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

nyOJINYHO TPEJCTABIATh PE3yJbTAThl BBIMOJHEHHOTO (PU3MUYECKOrO OmbiTa (IKCIEPHUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn oeamenpHoOCmb (COMPYOHUYUECME0):

MOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW W WHAMBHUAYaIbHOH pPabOTHI IpH
peleHr KOHKPETHON (PU3NIECKOM MTPOOIIEMBI;

IIPUHUMATD LIEJIM COBMECTHOM AESTEIBbHOCTH, OPraHU30BBIBATH JIEHCTBUA IO €€ JOCTHIKEHUIO:
pacrpesienath poiM, OOCYXAaTh MPOLECCHl U pe3yiabTaTbl COBMECTHOH paboThl; 000011aTh
MHEHHS HECKOJIbKUX JIIOCH;

BBIMOJIHATE CBOKO 4YacThb paboOThl, [JOCTUIas KauyeCTBEHHOI'O pe3ylbTaTa I10 CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMUA KOMAH/IbI;

OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOJYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAEHUCTBHSL.

yHI/IBepcaJIbele PEryJasiTUBHBLIC JelcTBUA
Camoopzanmauu;l:

BBISBJISITH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEeOYIOIIMX Js pelIeHUs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBATHCSI B Pa3IMYHBIX MOJXOAAX NMPHHATUS PEUIeHUN (MHAMBHIYyalbHOE, MPUHATHE
pEILlIeHNs B IpyMIle, IPUHATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pellieHus: (U3NUECKOM 3aauu WK IIaHa UCCIIEIOBaHMS
C YYETOM HMEIOIIUXCS pPEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAaTh
npeiaraéMble BapuaHThl PELICHU;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

Camoxonmpons (peghrexcus):

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJylaraTh IUIaH €€ N3MEHEHMUS,

OOBSICHATH IPUUYMHBI TOCTHKEHUS (HEIOCTHKEHUS) PE3yIbTaTOB JAEATEIbHOCTH, 1aBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (HUIUUIECKOTO
UCCIIEIOBAaHMsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHMBIIUXCS CHTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OICHUBATHL COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

CTaBUTb ce0sl HA MECTO APYroro 4ejoBeKa B XOJ€ CIIOpa WM JAUCKYCCHU Ha HAay4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceva u opyzux:

MpU3HABaTh CBOE MPaBO Ha OMIMOKY IpU petieHnH (GU3NYECKUX 3a]ad WIM B YTBEPKACHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYToro.



IIpenmeTHbIe pe3yJIbTAThI
7 kiaacce

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXaTb C(HOPMHPOBAHHOCTH Y

o0y4aroluXxcsi yMEHHI:

WCIIOJIb30BATh MOHATHS: (DU3MUECKHE U XUMUYECKUE SBIICHUS; HAOIOICHUE, YKCIIEPUMEHT, MOJICTIb,
TUIOTE3a; €IUHUIBI (PU3MYECKHX BEIUYMH; aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BEIIECTBA
(TBEépmoe, KuAKoe, ra3000pa3HOE); MEXaHHYECKOE JBIKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPaeKTOpHsl, paBHOAEHCTBYIOIIas cui, nedopmanus (ynpyras, IJIacTHUecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbI;

pasnuuath aBieHus (AudQy3us; TErIOBOE IBUKEHUE YaCTHUIl BEIECTBA; PABHOMEPHOE JIBUKCHHUE,
HEPAaBHOMEPHOE JIB)KEHHME; HMHEPLMSA; B3aUMOJEUCTBUE TEII; PAaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHON OCBIO BpalllCHUs; Neperada AaBJICHUS TBEPIAbIMU TEJIAMH, KUIAKOCTSAMU U ra3aMu;
aTMoc(epHOe NaBleHHE; MIaBaHKHe Tell; MPEBpAIlleHUs] MEXaHUYECKOW PHEPTuu) MO OMHCAHUI0 HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLIUX JaHHOE (DU3UYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHHE M3YUYEHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOUIEM MUpPE, B TOM YHUCIIE
(u3uYecKue SBJICHUS B IMPHU- POJC: MPHUMEPHI JBMKCHHUS C PA3IMYHBIMA CKOPOCTSIMH B JKMBOW H
HEXXMBOW TMPUPOJC; JCUCTBUE CHIBI TPCHHS B TPHUPOJIE WM TEXHUKE, BIHMSHHE aTMOCHEPHOTO
JABJICHUS HA JKMBOW OpraHW3M; IUIaBaHHWE PbIO; phIYard B TEJIE YEJIOBEKa; MPH 3TOM IEPEBOJIUTH
MPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIACIATH CYIICCTBCHHBIC CBOMCTBA/NPU3HAKH (PUINICCKUX
SIBJICHHI;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN M (HU3UUYECKHUE SIBICHUS, MCIIONB3YS (DU3MUYECKHE BEITMYUHBI
(mMacca, 00BEM, INIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CUJIA YIIPY- T'OCTH,
cujla TSDKECTH, BEC Tela, CWiIa TpeHus, MAaBleHue (TBEPAO- IO Tena, KMIKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHW4deckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(QPHUIMEHT MOJE3HOr0 ACUCTBUS MEXaHM3MOB, KMHETHUECKAsh U MOTEHIMaJbHAasl SHEPrus); Mpu
ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCIONb3YEMbIX BETMYHMH, UX 0003HAYEHUS U
eUHUIBl (PU3MUYECKUX BEIUYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH Tpa@UKU HM3YyYEHHBIX 3aBHCUMOCTEH (U3HUECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJN, PU3UUECKUE SIBICHHS W MPOLIECCHI, CIIONB3YsI MPaBHUiIa CIOKECHUS
cu1 (BAOJIb OJJHOW MPSIMON),

3akoH ['yka, 3akoH [lackans, 3akoH ApxuMesa, IpaBUJIO paBHOBecus pbryara (6J0Ka), «30510TOE
IIPaBWJIO» MEXAHUKH, 3aKOH CO- XPaHEHHUsS MEXaHWYECKOW 3HEPIMH; IPU 3TOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIllMChIBaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSICHATH (PU3MUYECKHE SIBICHUS, TIPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHii
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHO-CIICACTBEHHBIE CBS3HU, CTPOUTH
oOBsicHEeHHe U3 1—2 JOrMYecKkux IMIaroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemate pacu€rHble 3afaud B 1—2 JeHCTBUS, HCIOJB3YsA 3aKOHBI U (OPMYJIBI, CBS3bIBAIOIINE
¢u3nyeckre BENMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3aJaud 3allMCBhIBaTh KPAaTKOE YCIOBHE,
MOJICTaBJIATh (PM3UYECKHE BETUYUHBI B (DOPMYIBI U MPOBOJUTH pac- YEThI, HAXOJIUThH CIPABOYHBIC
JlaHHbIEe, HEOOXOAUMBIE JUIS PelIeHHUs 3a]a4, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PU3NYeCcKOoil
BEJINYUHBI;

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO PEHIUTh NP TOMOLIM (PU3MUYECKHUX METOAOB; B
ONMCAaHUU HCCIEJOBaHUS BBIIEIATh INPOBEPSIEMOE NPEIANONOKEHNUE (TUIIOTE3Yy), pa3nuyaTh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT, HAXOAUTh OMIMOKHU B XOJI€ OIbITA, JEJIaTh BBIBOJIbI 110
€ro pe3ynbTaram;



IPOBOJUTH OMNBITHI IO HAOMIOACHHIO (PU3MUECKUX SIBICHUHA WM (U3NYECKHX CBOWCTB TEN:
(GopMynIMpOBaTh IpPOBEPSEMbIE MPENNOJIOKEHHs, COOUPATh YCTAHOBKY H3 MPEATIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYIMPOBATH BHIBOJIBL;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, Macchl Tella, 00bEMa, CUIIBI U TeMIepaTypbl
C HCMOJIb30BAHUEM AaHAJOIOBBIX M LU(POBBIX NPHOOPOB; 3alMCBHIBATh IOKa3aHWUsA NPHUOOPOB C
y4€TOM 33/1aHHON aOCOIIOTHON NOTPEIIHOCTH U3MEPEHHIA;

IPOBOJUTh HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BEIUYMHBI OT JApPyrod ¢
UCIOJIb30BAHUEM MPAMBIX M3MEPEHMH (3aBUCMMOCTH IyTH PABHOMEPHO JBIDKYILLEIrOCs Teiaa OT
BPEMEHHU [BIDKEHHUS TeNla; CWIIBI TPEHHUS CKOJBXEHUS OT Beca Teja, KadecTBa 0OO0pabOTKH
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOIIAAW COIPHUKOCHOBEHUS TEI; CHUJIBI
YIPYTOCTH OT YAJHMHEHUS NPY>KUHBI; BRITAIKHBAIOIIEH CUIIBI OT 00bEMa NOTPY>KEHHON YacTH Telna U
OT IUIOTHOCTH MHJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOHWHBI, Ha KOTOPYIO
MOTPYKEHO TeJO; YCIOBUU TUIaBAaHHs TEJI, YCIOBHI paBHOBECHS pbldara U OJOKOB); y4aCTBOBAaTh B
IUTAHUPOBAHUM Yy4eOHOrO0 MCCIIEOBAHUSA, COOUPATh YCTAaHOBKY M BBINOJHATh M3MEPEHHUs, CIEays
NpeUIOKEH- HOMY IUIaHy, (PUKCHpPOBATH pE3yJbTaThl IMOJNYYEHHOH 3aBUCUMOCTH (DHU3HUYECKHX
BEIMYMH B BHJE MPEUIOKEHHBIX TaOuul M TIpaduKoB, [ejaTh BBIBOJBI [0 pe3yibTaTaM
UCCIICIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3NYECKHUX BEJIMYMH (IUIOTHOCTH BEIIECTBA J>KUIKOCTU U
TBEPAOTO Tejla, Cula TPEHUS CKOJBXKEHUsA; JaBJIICHHE BO3[yXa; BBITAIKHUBAIOLIAA CHIIA,
JEWCTBYOMAs Ha MOTPYKEHHOE B JKUIKOCTH TENO; KOA(PQPHUIMEHT IMOJIE3HOTO JEHCTBUS TMPOCTHIX
MEXaHU3MOB), CJIeAys MPEUIOKEHHOW HWHCTPYKLMU: HpPU BBINOJIHEHUM H3MEpPEHUH coOupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHUE UCKOMOM BEJIU- YUHBI;

coOJIIOAATh MpaBUiia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIMUIB JCHCTBUS NPUOOPOB MU TEXHUUYECKUX YCTPONCTB: BECBHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECs COCYIbl, O0apoOMeTp, phluar, MOABMXKHBI M HEMOJIBMKHBIA OJIOK,
HaKJIOHHAS IIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS U3YUYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOI
Ha MX ONMHCaHMs (B TOM YHUCIIE: NOIMIUITHUKHU, YCTPOWCTBO BOAOIPOBOJIA, THAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), UCIOIb3YS 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SBJICHUH U HEOOXO0MMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTL MPHUMEPHl / HAaXOAUTh HHPOpPMALMI0 O MpHUMepax NPaKTHUYECKOTO HCIOJIb30BaHUs
¢u3nYecKUX 3HaHUI B MOBCETHEBHOM XU3HU I obecreueHus: Oe30MacHOCTH MpU OOpallleHUH C
npubopaMy M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0pPOBbsi M COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYIICCTBJIIATH OT60p HUCTOYHHUKOB I/IH(l)OpMaHI/II/I B CCTH I/IHTepHeT B COOTBETCTBUMU C 3aJaHHBIM
MOWCKOBBIM 3alpOCOM, Ha OCHOBE HWMEIOIIMXCA 3HAHWA W TYTEM CPAaBHEHUA  PA3IUYHBIX
HMCTOYHUKOB BBIJICIATh WH(OPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCIOJIb30BATh MPU BHITIOJTHEHUH Y4eOHBIX 33JaHUN HAYYHO-TIOMYJIAPHYIO JTUTEPATypy PU3UUIECKOTO
COJIEpKaHUsA, CIPAaBOYHBIE MaTepualbl, pecypcel cern HHTepHer; Biaxers INpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

co3J1aBaTh COOCTBEHHbIE KpPaTKHe MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (U3NYECKOTO COAEP)KAHMs, B TOM YHCJe MyOIMYHO AenaTh KpaTKue COOOIIEHHUs O
pe3ynbTaTax MpOEKTOB WM Y4YeOHBIX MCCIEJOBAHMUN; MpPU HSTOM TPaMOTHO HCIIOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca Gu3mkH,

COIPOBOXAATH BHICTYIUICHHE MTPE3EHTAIIHEH;



— TIpU BBIOJHEHUM YYEOHBIX NMPOEKTOB W HCCIEAOBAHHM paclpenessTh OOsM3aHHOCTH B TpPYIIE B
COOTBETCTBUHM C ITOCTABJICHHBIMHU 33Ja4aMU, CJICIUTH 3a BBIIIOJIHEHUEM IIJIaHA NCHCTBUM, aJCKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIAJ B JACATEIbHOCTb TPYIIIBI;, BHICTPaUBAaTh KOMMYHHKATHBHOE
B3aMMOJCICTBHUE, YUUTHIBAsI MHECHUE OKPYXKAIOIIHX.

8 kiacce

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXaTb C(HOPMHUPOBAHHOCTH Y
o0ydJaromuxcs yMEeHUuil:

— HCIIONB30BaTh IIOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHE aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUS BELIECTBA, KpHUCTANIMYECKHE M aMOp(pHbIe Teda, HACBILIEHHBIM U
HEHACBIIICHHBIM I1ap, BIAXHOCTb BO3JyXa; TEMIIEpaTypa, BHYTPEHHSAS DHEPIUs, TEIUIOBON
IBUTATEIb;, OJIEMEHTApHBIA JJIEKTPUYECKUN 3apsifl, JJEKTPUYECKOE TI0J€, IPOBOJHUKA U
JUDJIEKTPUKHU, TOCTOSHHBIN MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

— pa3nuyath sBIEHUS (TEIUIOBOE paclIMpeHHe/cKaThe, TeIulonepeaaya, TeIIOBOe paBHOBECHE,
CMauvBaHUe, KalmWUIApHBbIC SBJICHHS, WCHApEeHUEe, KOHACHCAIUs, IUIaBJICHHE, KPUCTAILIM3AIMS
(oTBepaeBaHue), KHUIEHUE, Temionepenaya (TEIUIONPOBOJHOCTh, KOHBEKIUS, H3ITy4EHHUE);
JNEeKTpU3alus TeJ, B3aUMOJCWUCTBUE 3apsAlOB, JEHCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBME MArHUTOB, JIEWCTBHE MArHUTHOTO IOJISI HA TMPOBOJAHHUK C TOKOM,
ANEKTPOMArHUTHAs MHAYKLHKSA) MO OMUCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX TaHHOE (PU3UYECKOE SIBJICHUE;

— pacro3HaBaTh MPOSIBIIEHHE M3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPY)KAIOLIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue sBIECHUS B IPU- POJIE: OBEPXHOCTHOE HATSKEHUE U KaWIISIPHBIE SIBJICHUS B IPUPOJIE,
KpUCTaJIJIBl B NpUpoae, uznydenue CoiHua, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHue
pOCBl, TyMaHa, HHes, CHera; J3JeKTpUYECKHE SBJICHUS B aTMocdepe, 3JIEKTPUYECTBO >KHUBBIX
OpPTaHU3MOB; MarHUTHOE TOJIe 3eMJTH, Apeid IMOJIto- COB, POJIb MAarHUTHOTO TOJISL JUTS )KM3HH Ha
3emie, MOJIIPHOE CHUSHHME; NMPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBLACTATH
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKY (PU3UUECKUX SBICHUI;

— ONMCHIBaTh M3y4YCHHbIE CBOWCTBA TNl U (U3UYECKUE SBICHUS, UCHOIb3Ys (PU3NUYECKHUE BETMUMHBI
(TemnepaTypa, BHYTPEHHSS SHEPrus, KOJMYECTBO TEIUIOTHI, Y/AEIbHAs TEIMJIOEMKOCTb BEIIECTBa,
yllenbHas TEIUIOTa IUIABJICHMS], y/elbHas TEIUIOTa MapooOpa3oBaHMsl, yAelIbHAsA TEIUIOTa CrOPaHMs
TOIJINBA, KOX(PQHUIMEHT TIOJIE3HOTO JEHCTBHUSA TEIUIOBOM MAIlMHbI, OTHOCHTEIbHAs BIAKHOCTh
BO3JlyXa, OJJCKTPUYECKHUU 3apsii, CHJIA TOKA, ODIIEKTPUYECKOE HANpPIKEHUE, CONPOTHBIICHHE
MIPOBOJIHUKA, Y/I€TIbHOE COPOTHUBIICHHE BEIIECTBA, paO0Ta U MOIIHOCTh HJIEKTPUUYECKOT0 TOKA); MPU
OMMCAaHUU TPaBUJIBHO TPAKTOBATH (PU3MYECKHUI CMBICI HCMOJIb3YEMbIX BEIMYMH, 0003HAUEHUS U
eIMHUIBl (PU3MUYECKUX BETUYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JIAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH Tpa@UKU HM3YyYEHHBIX 3aBHCUMOCTEH (U3HUECKHUX
BEJINYUH;

— XapakTepu30BaTh CBOWCTBA Tel, (HU3WYECKHE SBICHUS W TPOIECCH, HCIOJB3ys OCHOBHBIC
TTOJIOXKEHUS MOJIEKYISIPHO-KHHETHYECKON TEOPUU CTPOCHHS BEIIECTBA, MPUHIIUII CYTIEPTIO3UIIUH TT0-
neil (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs 3apsja, 3a- KoH OMa s ydacTKa IenH, 3aKOH
Jxoyns—IJleHia, 3aKoH cOXpaHEeHHsI SHEPTUH; IPU STOM J]aBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aKCBIBATh €70 MAaTEMATUYECKOE BBIPAXKEHUE;

—  OOBSICHATH (bHSquCKI/Ie nmponeccoel " CBOMCTBA T€JI, B TOM 4YHCIIE U B KOHTCEKCTC CI/ITyaIII/Iﬁ
IMPAKTUKO-OPUECHTHPOBAHHOT'O XapaKTEpa: BBIABIIATL HNPUYUMHHO-CICACTBEHHBIC CBsA3H, CTPOUTH
o0bsicHeHHEe M3 |—2 JOrMyecKuX IIaroB ¢ Omnopoi Ha 1—2 HM3y4YEHHBIX CBOMCTBA (hU3MUYECKHUX
SIBJIICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemaTh pacuy€THbIC 3a7aud B 2—3 JEHCTBUA, WCHOJB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOLIHE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBMSA 3a/laud 3alMCBhIBaTh KpaTKoe YCJIOBHE,
BBISIBJIATh HEIOCTATOK JAHHBIX JUISl PEIIEHUs 3a/1a4M, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBbIE



i e€ pelieHusi, NPOBOIUTH pac- 4EThl M CPaBHUBATh MOJYYEHHOE 3HAUYEeHUE (HU3UYECKOMH
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTb HpO6H€MBI, KOTOPBIC MOXHO PCIIMTL IPH IMTOMOIIN (1)I/I3I/I‘-IGCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMCAHUEC HMCCICAOBAHUSA, BBIACIIATH IIPOBCPACMOC IPCAINIOIOXKCHUE, OLCHUBATH IIPAaBHUIIBHOCTH
InopAaKa IMpoBCACHWA UCCIICAOBAHUS, NCIIATh BBIBOBI,

MIPOBOAUTH OMbBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM (PUINYECKUX CBOMCTB Tel
(KanuUIsipHBIE SIBJICHMSI, 3aBUCUMOCTh JIaBJICHUS! BO3/AyXa OT ero 00béMa, TeMIepaTypbl; CKOPOCTH
mporiecca OCTBHIBAaHUS/HArpEeBaHUS MPH M3IYYCHHMH OT I[BETa HW3JIYYaroLIeH/moraoaromeit
MOBEPXHOCTHU; CKOPOCTh UCIIAPEHHUSI BOJIBI OT TEMIIEPATyphl KUAKOCTU U IUIOIIAIN €€ TOBEPXHOCTH;
NEKTpU3alMsl T€l U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3apsiioB; B3aMMOEHCTBHE IOCTOSHHBIX
MarHMToOB, BU3yaJH3alisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; ACWCTBHUS MAarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JEKTPOABUIATENS IOCTOSHHOIO
TOKa): (popMynHpoBaTh MPOBEPsSEMbIE MPEIINON0KEHUS, COOUPATh YCTAHOBKY M3 IMPEATIO-KEHHOTO
000pyI0BaHUSs; ONTUCHIBATH XOJI OMBITA M (DOPMYITUPOBATH BEIBOJIBI;

BBITIOJHATH TPSMbIE U3MEPEHHsI TeMIIepaTypbl, OTHOCUTEIHLHOM BIIKHOCTU BO3[yXa, CHJIBI TOKa,
HaMpsDKEHUs € HCIOJb30BAaHMEM AaHAJOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIHYUH;
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOH BEIUYMHBI OT JApPYyrod ¢
UCIOJIb30BAHUEM MPSIMBIX M3MEPEHHH (3aBUCHUMOCTb COINPOTHUBIIEHHS MPOBOJHHKA OT €ro JJIMHBI,
IUIOLIA/IA MONEPEYHOI0 CEUYEHUs U YJENbHOIO CONPOTHUBIICHUS BEIIECTBA IIPOBOJHUKA; CHIIBI TOKA,
UAYILEro yepe3 MPOBOJHUK, OT HAIPSDKEHHUs Ha MIPOBOJHUKE; UCCIIE0BAaHUE MOCIEI0BATEIBHOTO U
MapajuieIbHOTO COSAMHEHUH MPOBOIHUKOB): TUIAHUPOBATH HCCIEIOBAHNE, COOMPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUs, CIeAys MPEeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNIbTaThl MOJYy4YEHHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TPApHUKOB, ATaTh BEIBOJBI 10 PE3yJIbTaTaM HCCIIETOBAHHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BeIMYUH (yIenbHas TeIUIOEMKOCTh BEIIEeCTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, paboTa W MOIIHOCTh 3JIEKTPHUUECKOTO0 TOKAa): IUIAaHUPOBATh
U3MEpeHus, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CI€Ays MpPENIoKEHHOW HMHCTPYKLIHH, U
BBIYUCIIATH 3HAYEHUE BEIIUYUHBI,

co0JroAaTh MpaBuiia TEXHUKM 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOM
Ha UX onucaHus (B TOM 4YHCIIE: CHUCTEMa OTOIUIEHHS JOMOB, T'MTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUUECKOW DSHEPTUuM, 3IIEKTPOOCBETHTEIbHBIEC MPHOOPHI,
HarpeBaTeNbHbIE 3IEKTPOIPUOOPHI (IPUMEpPHI), MIEKTPUUYECKUE MPETOXPAHUTENHN; dIEKTPOMArHmT,
JIEKTPOJBUraTeNb MOCTOSHHOTO TOKa), UCMOJb3YS 3HAHUS O CBOMCTBAaX (U3MYECKUX SIBICHUH U
HeoOxouMble (hHU3NMUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHHUYECKUE YCTPOMCTBA M HM3MEpPUTENIbHBIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KHMJIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTATEIH
BHYTPEHHEIO CrOpaHMsi, AJIEKTPOCKOII, PEOCTaT); COCTABIATh CXEMBbl JJIEKTPUYECKHX LENen ¢
MOCJIEI0BATENbHBIM U MApAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbIE 0003HAYEHUS
JJIEMEHTOB DJIEKTPUUECKUX LIETIEH;

MPUBOJIUTH TMPUMEPHI/HAXOAUTh HHMOPMALIMIO O TMpUMEpax MPAKTUYECKOrO0 HCIOJIb30BAHUS
(¢u3NyYecKuX 3HAHUW B MOBCEJIHEBHOM JKM3HM AJIsi oOecriedueHus 0e30MacHOCTU MpU OOpaleHUH ¢
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3JI0pOBbsI MU COONIOJEHHS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KalOIlEel Cpefe;

OCYIIECTBISTh TOMCK HMH(pOpMAUU (U3NYECKOTO cojepkaHus B ceTH HTepHET, Ha OCHOBe
UMEIOIUXCS 3HAHUN U TyTéM CpaBHEHUS JOMOJHUTEIBHBIX UCTOYHHKOB BBIICTATH WH(GOPMAIIUIO,
KOTOpasi SIBJSIETCS IPOTUBOPEUNBOM HIIK MOKET ObITh HETOCTOBEPHOM;



WCTIOJIb30BATh MIPU BHITIOJTHEHUH y4eOHBIX 33JaHUH HAYYHO-TIOMYIIAPHYIO JTUTEPATypy (PU3UUIECKOTO
COJIEp)KaHUsA, CIPAaBOYHBIC MaTepHalbl, pecypchl cetn MHTepHeTr; BiaxeTs NpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 00001as nHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHus, B TOM 4HCIE MYyOJIMYHO MPEICTABIATH
PE3YIbTATHI HpOGKTHOfI nJIn HCCHeﬂOBaTCHLCKOﬁ ACATCIIBHOCTH,; TIIpU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HM3YUEHHBIM MOHATHMHBIN ammapar Kypca (DU3MKH, CONPOBOXKIATh BBICTYILICHUE
MPE3EHTALNEN;

IpU BBIIIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAaHMH (PU3NYECKUX IPOIECCOB paclpeeisaTh
00s3aHHOCTH B TPYNIIE B COOTBETCTBHM C ITOCTABJICHHBIMHU 3a/1a4aMHM, CICIUTH 33 BBIIOJIHEHHEM
TUTaHa ICHCTBUH U KOPPEKTUPOBATH €T0, a/IeKBaTHO OLICHUBATh COOCTBEHHBIH BKIIAJ] B IEATEIBHOCTD
IPYNIBI; BBICTPAMBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, MPOSBISSI TOTOBHOCTH pa3peluaTh
KOH(JIUKTBI.

9 kjaacc

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTb C(HOPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHuil:

WCIIOIb30BaTh TOHSTHA: CHCTEMa OTCU€Ta, MaTepuaibHas TOUYKA, TPACKTOPHS, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBUKEHUS, ne- dbopmanus (ympyras, MJIaCTUYECKas), TpEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3Ku; LEHTP THKECTH; aOCOIIOTHO
TBEPJIOE TEJIO, IIEHTP TSHKECTU TBEPIOTO TEja, PAaBHOBECHUE, MEXaHMYECKHE KOJICOAHHsS M BOJIHBI,
3BYK, HH(PPa3BYK U yJIbTPa3BYK; JJIIEKTPOMArHUTHBIC BOJHBI, IIIKajIa JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPHI MCITyCKaHUS M TIOTJIONICHHUS; anb(a-, 0eTa- U ramma
W3IIy4€HUS], U30TOIbI, IIEPHAsl SHEPreTHKA;

paznuuaTh  siBIIeHHWs ~ (paBHOMEpPHOE UM HEPAaBHOMEpPHOE  TNPSIMOJMHEMHOE  JBUIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEIHOE JIBUKEHUE, CBOOOTHOE TMaJleHHuEe TEJ, PABHOMEPHOE JBUKCHUE
M0 OKPYXHOCTH, B3aUMOJICHCTBUE Te€J, PEaKTUBHOE JBU)KCHHE, KONeOaTeTbHOe MABM)KECHUE
(3aTyxaromue W BBIHYXKJEHHBIE KoJieOaHUs), PE30HAHC, BOJHOBOE JIBIDKCHHE, OTPaKEHUE 3BYKA,
MPSMOJIMHEITHOE PacipoCTpaHEHUE, OTPAKEHUE U MPEIOMJIEHUE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHUE CBETa, Pa3JIOKEHHE Oeloro cBeTa B CHEKTP M CII0KEHHE CHEKTPaJbHbIX LBETOB,
JUCIIEPCUsl CBETAa, €CTECTBEHHAs pPaJWOAaKTUBHOCTb, BO3HMKHOBEHUE JIMHEWYATOTO CIEKTpa
U3JIy4yeHUs) N0 OINHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JE€MOHCTPHUPYIOIINX
JTaHHOe (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUYECKUX SIBICHHM B OKpYKArolieM Mupe (B TOM YHUCIe
(buzuvecKue SIBICHUS B TIPHU- POJE: NMPUINBLI U OTJIMBBI, JBIKCHHE TuTaHeT COJTHEYHOU CHCTEMBI,
PEaKTUBHOE JBU)KEHUE MXUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSCEHHUE,
CEHCMUYECKHE BOJIHBI, I[yHAMH, 9XO0, IIBETAa TeJ, ONTUYECKHUE SBJICHUS B MPHUPOJE, OMOJIOTUUECKOE
JeCTBHE BUIUMOTO, YyIbTPa(HOIETOBOTO U PEHTICHOBCKOTO W3ITYYCHHH; €CTECTBEHHBIN
pagnoaKTUBHBIA (DOH, KOCMHUYECKHE Jy4Yd, PAAHMOAKTUBHOE HW3IIYUCHHE MPUPOJHBIX MHUHEPAJIOB;
NeCTBHE paJAMOAKTUBHBIX M3JIYYeHWH Ha OpPraHW3M uUeJloBeKa), MpH OSTOM TMEepPEBOAUTH
MPAaKTUUYECKYI0 3a/1adyy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (U3HUECKUX
SIBIICHHI;

OINMCHIBAaTh M3YYEHHbIE CBOMCTBA Tel U (U3NYECKUE SBIICHUS, UCTIONb3Yysd (QU3NYECKUE BETUUMHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE, ITepeMeIlleHuE,
MyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO
najieHusi, Bec Teja, MM- IyJIbC Tela, HMIYJIbC CHJIbl, MEXaHW4eckas paboTa U MOIIHOCTb,
[IOTEHIMAaIbHAs JDHEPIUs Tela, MOAHATOTO HaJ IOBEPXHOCTBIO 3€MIIM, IOTCHIMAJIbHAS DHEPrUs
C)KaTOM NPYKMHBI, KMHETUYECKasi DHEPIHs, IOJHAsA MEXaHWYECKas DHEPIus, NEpPHOJ M 4acToTa
Kosie0aHWl, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb



MPEJIOMIICHUSI CPE/Ibl); IPU OMHCAHUHM MPABMIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCIOIb3yEeMBIX
BEJIM- YMH, 0003HAUYEHUS U €IAMHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOLINE
JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaduKu HM3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKUE SBICHUS U MPOLECCHI, UCIONIB3Ys 3aKOH COXPAHEHUS
SHEPI'UH, 3aKOH BCEMUPHOI'O TATOTEHMS, MPUHLMII CYNEPIO3ULIUN CUJI, IPUHIUII OTHOCUTEILHOCTH
lNanunest, 3akoHpl HplOTOHA, 3aKOH COXpaHEHMsI UMILYJIbCa, 3aKOHbl OTPAKEHUS M IPETOMIICHUS
CBETa, 3aKOHBl COXPAaHEHMs 3apsAJOBOI0 M MACCOBOIO YMCEN IPH SIIEPHBIX PEAKLUMAX; IPU ITOM
JlaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIHMCHIBATH €r0 MaTEMATUYECKOE BBIPAKCHHE;

OOBSICHATh (U3UYECKUE IMPOLIECChl M CBOWCTBA TE€Jl, B TOM YHCIE€ M B KOHTEKCTE CUTYaIUi
[IPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbISBIATh MNPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTh
00BsICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpOW Ha 2—3 HM3YYEHHBIX CBOMCTBA (DPU3MUYECKHUX
ABJICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a7ja4i (OMUPAIOIIMECS HA CUCTEMY U3 2— 3 ypaBHEHMI), UCII0JIb3YS 3aKOHBI U
(bopmyIbl, CBs3bIBaOIINE (U3NYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 337a4M 3alHCHIBAThH
KpaTKO€ YCJIOBHME, BBIABIATH HEJOCTAIOIME WIM H30BITOUHBIE [aHHbIE, BBHIOMpATh 3aKOHBI U
dbopmMynbl, HEOOXOAMMBIC MJsl PEIICHHs, MPOBOAUTH pPACUYEThI M OICHHWBATH PEATTUCTUYHOCTD
MOJIyYEHHOT'0 3HaueHMsI (PU3NYECKON BEIMUHHBI;

pacmo3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh IIPH MOMOIIN (PU3UIECKHX METOJIOB; UCIOJIB3Ys
ONMCAaHUE HCCIIENOBAHUA, BBIACIATH IPOBEPSAEMOE MPEIAINOJI0KEHUE, OLIEHUBATh MNPABUIBLHOCTD
MOPSAJIKA MMPOBEJICHHUS UCCIICIOBAHMSI, JIENaTh BHIBO/bI, HHTEPIPETUPOBATH PE3YIbTAThl HAOMIOACHUN
U OTIBITOB;

IIPOBOJIUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUHM UK (PU3MUECKUX CBOWCTB Tel (M3ydyeHUe
BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpAaHEHHs OHHEPIUH; 3aBUCHUMOCTb Ilepuoja KoseOaHui
MPYXUHHOTO MasATHHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJIbIX KOJIeOaHUi; IpSAMOIUHEHHOEe pacpoOCTpaHEHNE CBETa, Pa3fioKeHHe Oeloro cBera B CIEKTP;
U3Y4YEHHE CBOWCTB M300pakeHHsS B IJIOCKOM 3€pKaje M CBOMICTB H300pa)keHHsl IpeaMeTa B
cobupatomieil JuH3e; HaOMIOJEHHE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB  M3JIYYEHUSs):
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa oO0OpyHOBaHUS; ONUCHIBATH XOJ
OIBITA U €T0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

MIPOBOAUTH IPU HEOOXOIMMOCTH CEpHIO MPSAMBIX HU3MEPEHHH, Omperdesnss CpeaHee 3HaueHHE
u3MepsieMoil BeaMuMHbI ((OKYCHOE pacCTOsHHE COOMparollell JMH3bI); OOOCHOBBIBaTH BBIOOP
crioco0a U3MepeHUs/U3MEPUTEIBHOTO PHOOopa;

MIPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIMYHMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MepeHuil (3aBUCHUMOCTh IYTH OT BPEMEHHU MpU PaBHOYCKOPEHHOM JABM)KEHHU 0€3 HayalbHON
CKOpOCTH; TepHoAa KoJIeOaHUH MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH YIJa
OTpaXEHHsS CBETa OT YyIJla MaJeHusl W yria OpeJoMJIeHUs OT yIyia MaJieHus): IUIaHUPOBaTh
UCCIIeIOBAaHNE, CAaMOCTOATENBHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pE3yNIbTaThl MOJYYEHHOM
3aBUCHUMOCTH (DPM3MYECKUX BEIMYUH B BHJIE TAOMUI U IpadUKOB, J€1aTh BBIBOJABI MO pe3ylbTaTaM
HCCIIE0BAHUS;

MIPOBOJNTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUMH (CpEIHSs CKOPOCTh U YCKOPEHHE Teja Mpu
PaBHOYCKOPEHHOM  JIBJKCHMM, YCKOPEHHME CBOOOJHOTrO TMajJeHUs, KECTKOCTb MPYKUHBI,
KO3 (ULUEHT TpEeHMsI CKOJIbKEHHUS, MeXaHuuyeckas paboTa M MOUIHOCTb, YacTOTa U IEpPUOJ
KoJIe0aHUH MaTeMaTH4eCKOr0 M MPY)KHHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOLIeH JIMH3HI,
panMOaKTUBHBIA (POH): TUIAHUPOBATH H3MEPEHUs; COOMpPATh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUS], CleAys MPEeAoKEHHON HHCTPYKIMH; BBIUUCISITH 3HAUEHHE BEJUYMHBI U
AHAJIM3UPOBATH IIOJIYYCHHBIE PE3YJILTATHI C YUETOM 3aJaHHOM IOTPELIHOCTH U3MEPEHMUIA;

coOJro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MU padboTe ¢ 1abopaToOpHBIM 000PYIOBAHHEM;



— pa3nuyaTh OCHOBHBIC MPHU3HAKM M3YYCHHBIX (U3NYECKUX MOJe- JIel: MaTepuaybHas TOdYKa,
a0COIIOTHO TBEPAOE TENO, TOUCUHBIH MCTOUYHUK CBETA, Jy4, TOHKas JIMH3A, IJIAHETapHas MOJENb
aTOMa, HyKJIOHHAsi MOZIE€JIb aTOMHOTO SApa;

— XapaKTepu30BaTh MPHUHIMUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPOM
Ha UX ONUCaHMS (B TOM YHCIE: COUAOMETP, JaTUUKU MOJI0KEHHUSI, PACCTOSHUS U YCKOPEHMUSI, paKeTa,
9XO0JIOT, OYKH, TIEPUCKOII, (OoTOANmapaT, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnosnb3ys 3HaHUS O CBOMCTBaX (PU3WYECKUX SBJICHUN U HEOOXoAuMmble (U3HUECKUe
3aKOHOMEPHOCTH;

— HCIOJB30BaThb CXEMbl M CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOLIECCOB IPHU PELICHUH Yy4eOHO-NPaKTHYECKUX
3aJa4; ONTHYECKUE CXEMBbI Il TMOCTPOCHHUS HM300paXEHUH B IUIOCKOM 3€pKajie W coOmparomieit
JIMH3E;

— TPUBOJUTH TNPUMEPHI/HAXOAUTh HH(OpPMAIMIO O MpHUMEpax MPAKTUIECKOTO HCIOIb30BAHMUS
(u3MYECKUX 3HAHWN B MMOBCEIHEBHOW JKM3HH I OoOecrieueHus: 0€30MacHOCTH TPpH OOpaIleHuu ¢
npubopaMu W TEXHHYSCKUMH YCTPOWMCTBAMH, COXPAHCHHS 3JI0pOBbS M COOJIOJICHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

— OCYHICCTBJIAATH ITOHCK HHq)OpMaHHH (bPISH‘ICCKOl"O COACPIKaHUs B CCTU HHTepHeT, CaMOCTOATCIBHO
q)OpMy.HI/Ip}/'SI MMOMCKOBBIN 3alpocC, HAXOAUTb IIYTHU OHIPCACICHUA TOCTOBCPHOCTU HOJ'Iy‘IGHHOfI
I/IH(i)OpMaIII/II/I Ha OCHOBE MMCIOIINXCS 3HAHUI U JOIIOJHUTCIILHBIX HCTOYHUKOB,

— HCIIOJIB30BaTh MPH BBINOJHEHUN YUEOHBIX 3aJJaHUH Hay4yHO-TIOMYJISPHYIO JIUTEpaTypy pu3nueckoro
COIepKaHuA, CIPAaBOYHBIE MaTepualbl, pecypcel cerd HHTepHer; Biaxers INpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus HHPOPMAIIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOLICHUS Ha OCHOBE MH(MOPMALMH U3 HECKOJIBKHX
HUCTOYHHUKOB (1)I/I3I/I‘-I€CKOFO COACpIKaHuA, H}’6J'II/I‘~IHO NpeaACTaBIATL PE3YJIbTATHI HpOGKTHOfI NN
UCCIIEIOBATENIbCKON JIEATENIbHOCTH; IMpPHU 3TOM TPAMOTHO HCIHOJb30BaTh M3YUYEHHBIH TMOHATUHHBIN
amnmapar M3y4aeMoro pas- jena (U3MKM M CONPOBOXKAATh BHICTYIUICHHE Mpe3eHTaluued ¢ ydéTom
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.
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