


Pasoen «Ilnanupyemsie pesynrsmamol ocoenus yuebHo20 npeomema Ha ypO8He OCHOBHO20
00We20 00Pa308aHUAY UNONCUMD 6 CTledYIoujeli peOaKyuu:

[TJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHN S YUEBHOI'O [TPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA
W3yuenne Qu3MKM Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HAalpaBlIEHO Ha
JIOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbprare um3ydeHus (UMK Ha YPOBHE OCHOBHOIO OOIIET0 0Opa3oBaHUSY
oOy4arorerocst 6yayT chopMUpPOBAHBI CIICAYIONIUE JINIHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTproTHYeCcKOro BOCHUTAHHUS:

IPOSIBIICHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOIL
¢bu3nveckoil HayKw;

LICHHOCTHOE OTHOILICHUE K JIOCTH)KCHUSM POCCHUCKUX YUEHBIX-(DH3HKOB;

2) Ipa’kKIaHCKOI'0 U 1YXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:
TOTOBHOCTbL K AKTHBHOMY Y4YaCTHKO B O6CY)I(I[€HI/II/I O6H.[€CTB€HHO'3H8.‘II/IMLIX n
OTUYCCKUX np06neM, CBA3AaHHLIX C MPAKTUYCCKHUM NPUMCHCHHUEM IIOCTI/DKCHHfI (I)I/ISI/IKI/I;
OCO3HAHHUEC BAXKHOCTU MOPAJIbHO-OTHUYCCKUX IMMPHUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) 3cTeTHYecKoro BOCHUTAHMUS:
BOCIIPHATHE  OCTETHYECKMX KAyeCTB (DU3MYECKOM HAyKu: €€ TapMOHMYHOIO
TIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHMYHOCTH;

4) HeHHOCTH HAYYHOTO NO3HAHMS:

OCO3HaHHE LIEHHOCTH (PM3MYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS MUDPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHNIIIEH COCTABIISAIOLIEHN KYJIbTYpHI;

pa3sBUTHE  HayyHOW  JIOOO3HATENBHOCTH, MHTEpeca K  HCCIelI0BaTeIbCKON
NeSITeNIbHOCTH;

5) hopmupoBanust KyJIbTYpbI 310POBbS H IMOIHOHAJILHOIO 0J1ATOIOIYYHSI:

OCO3HaHHE IIEHHOCTH 0e30macHOoro odpasa KU3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpe, BaXXHOCTH TMpaBW O€30MacHOTO TOBEICHUS Ha TPAHCIOPTE, HA JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBUSIX;

c(OpMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TaKOro K€ MpaBa y Ipyroro 4ejaoBeKa;

6) TpynoBoro BocnuTanus:

aKTUBHOE YyYacTH€ B pEIIEHWU NPaKTHUECKUX 3afgad (B paMKax CeMbH,
o0pa3oBaTeNbHOM  OpraHW3alMd, TOpoja, Kpas) TEXHOJOTHYECKOM U  COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOMINX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

UHTEpeC K MPAaKTUYECKOMY U3YUEHHIO MPo(deccHii, CBA3aHHBIX C (PU3UKOM;

7) 7K0J0rH4ecKoro BOCHHTAHHUS:

OpHEHTAIUsl Ha NpPUMEHEHHEe (PU3UUECKUX 3HAHUU I pelleHus 3ajad B 00JacTu
OKpY’Karollen cpeibl, MJIaHUPOBAaHUS MMOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBHM 1715
OKpY>KaIoIllel Cpelibl;

OCO3HaHHUE IN100aIbHOT0 XapaKTepa 3KOJOTHYECKUX MPoOIeM U MyTel X PeIeHus;

8) 3xoa0ruyeckoro BocnuTAHMUS:

OpuceHTalusA Ha MPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUH Uil pCHICHUA 3a4a4 B o0iactu
oxpymafomeﬁ Cp€abl, INIAHUPOBAHUSA ITOCTYIIKOB U OLCHKH MX BO3MOXXHBIX HOCJ'IG)ICTBI/Iﬁ JUIA



OKpY>Kalolle Cpeibl;
OCO3HaHHUE II00ATLHOTO XapaKTepa 3KOJOTHIECKUX MPOOIeM U ITyTel UX PEIICHUS;

9) IKOJOI'HY€CKOro BOCIMMTaAaHHUA:

OpHEHTAIUsl Ha NPHUMEHEHHE (PU3MYECKUX 3HAHUU I peuleHus 3ajad B 00jacTu
OKpY>KaIoIle! cpefbl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IIOCIIEACTBHM IS

OKpY>Karollen Cpebl;
OCO3HAaHHUE IN100aIbHOT0 XapaKTepa 3KOJOTHYECKUX MPoOIeM U MyTel X PEIIeHuUs;

10) aJanTalui K UIBSMCHAKINUMCA YCJI0BUAM CONMAJIBbHOI 1 l'lpPIpO)IHOﬁ Cpeabl:

MOTPEOHOCTh BO B3aUMOJICMCTBUU TMPU BBHINOJHEHUHM HCCIECOBAHUNA U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

MOBBIIICHHE YPOBHA CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUYECKYIO JIESITeIbHOCTD;

noTpeOHOCThH B GOPMUPOBAHUY HOBBIX 3HAHH, B TOM uKciie GOpMYIHpPOBATh UIEH,
MTOHSATHSI, TUIIOTE3bI O PU3NICCKUX OOBEKTAX U SIBICHUSX;

oco3HaHue Ae(PUINTOB COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

IUIAaHUPOBAaHUE CBOETr0 pAa3BUTHUA B NPUOOPETEHHMM HOBBIX (DU3WYECKUX 3HaHUIL,

CTpEMIICHUE aHAJM3UPOBATh U BBISBISITH B3aUMOCBS3H IPUPOIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHUCIIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH;

OLICHKA CBOUX JECWCTBUM C YYETOM BIIMSIHUS Ha OKPYXKAIOLIYI0 CPENy, BO3MOKHBIX
r7100aJIbHBIX MTOCIIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynabrare ocBoeHMsI NporpamMmbl 0 (HU3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y oOyuatomierocss OyayT cGhOPMHPOBAHBI METaNPEIMETHBIE PE3yIbTaThl,
BKJIIOYAIOIIME I[103HABATEIIbHBIE YHHUBEpCAlbHbIE Yy4eOHBbIE NENUCTBUS, KOMMYHHMKATHBHbIE
YHHUBEpCcaIbHbIE yueOHbIE AEHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHBICYUEOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA

ba3oBble JJoruueckue geiicTBus:
BBIABJIATE W XapaKTCPU30BATH CYHICCTBCHHBLIC IMIPU3HAKU 00BEKTOB (HBHCHHﬁ);
YCTaHAaBJIMBATb CYIJ_IGCTBGHHBII‘/JI IIpHU3HAK KJ'IaCCI/I(i)I/IKaLII/II/I, OCHOBaHUA

JU1st 00001IEHUS M CPAaBHEHMUS;

BBISIBIISATh 3aKOHOMEPHOCTH U NPOTUBOPEUUs B paccMaTpUBaeMbIX (pakTaX, JaHHBIX U
HAOJIOACHUSAX, OTHOCSIUXCS K (PU3NIECKUM SIBIICHUSM;

BBISIBJISATh NTPUUYMHHO-CJIE/ICTBEHHbIE CBSI3U TNPH U3YyYEHUM (U3NYECKUX SBICHUH U
IPOLIECCOB, JIeaTh BBIBOABI C  MCIOJB30BAaHUEM JEAYKTHUBHBIX M  HMHIYKTUBHBIX
YMO3aKITIOYCHNH, BBIABUTATh THIIOTE3BI O B3AUMOCBS3SIX (DU3NYECKUX BEITHUYHH;

CaMOCTOSITENIbHO BBIOMpATh CIIOCO0 pelieHus: yueOHol (usnueckoit 3a1auu(cpaBHEHHE
HECKOJIbKUX BapHaHTOB PELIeHHUs, BEIOOp Hauboee MOIXOISIIEro ¢ y4ETOM CAMOCTOS TENIEHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBaTebCKue 1efiCTBUA:
HCII0JIB30BAaTh BOIPOCHI KaK I/ICCHe)IOBaTeJ'IBCKI/Iﬁ UHCTPYMCHT IIO3HAHUA; MPOBOJUTDH
II0 CAMOCTOSITEIBHO COCTABJICHHOMY ILIAHY OIIBIT, HECJIOKHBIN

CbI/ISI/I'-IeCKI/Iﬁ OKCIICPUMCHT, HeOOJIBIIIOE HNCCIICOI0OBAHUC (1)I/ISI/I‘IeCKOFO SBJICHUA, OLICHUBATh Ha
MPUMEHUMOCTh U JJOCTOBEPHOCTH HH(POPMAIIHIO, TIOTYYCHHYIO B X0J1€

WCCTIEIOBAHUS WIIH SKCTIEPUMEHTA;
CaMOCTOSITENIbHO  (OpMYIHpPOBaTh OOOOIIEHWST W  BBIBOABI IO  pPE3yJibTaTaMm



MPOBEAEHHOTO HAOIOIEHHUS, ONBITA, UCCIIEAOBAHUS;
MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUYECKUX IPOIIECCOB, &
TaKKe BBIJIBUTATH MPEANOI0KEHHUS 00 UX PAa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ unopmanmeii:

MNPUMCHATH pasiinuHbIiC MCTOIbI, HHCTPYMCHTBI U 3aIpoChl  IIpU IIOUCKE U
ot0ope nHGOpMaIUU WU JaHHBIX C YUETOM IpeIoKEHHON yueOHON hu3nyecKoil 3aaauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(GOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM MpeACTaBIICHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANbHYIO (hopMy mpencTaBieHUs MHGOpMAMH U
WUTIOCTPUPOBATH PeIllaeMble 3314l HECIOKHBIMU CXEMaMH, IharpaMMaMu, HHOH rpadukoi
U UX KOMOMHALIUSIMH.

KoMMyHHKaTHBHBIC YHMBeEpPCAJbHbIe y4eOHbIC JAeHCTBHSA:

B XoJe O0OcCyxIeHHs y4yeOHOro marepuaa, pe3yJlbTaToB JIAOOPATOPHBIX paldoT U
IIPOEKTOB 3a/laBaTh BOIIPOCHI IO CYLIECTBY OOCYXJAaeMOM TEMbl M BBICKa3bIBaThb HJEH,
HAalleJICHHbIE Ha PELICHUE 3a/1a41 U MOAepKaHue 0J1aroKenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISATh CBOM CYXJIEHHS C CYXIEHUSAIMHM JpPYIMX YYacTHHUKOB JMAJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3HIINH;

BBIPA)XKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX;
nyOIMYHO  TMPEACTABIATH  PE3yJAbTaThl  BBIMOJTHCHHOTO  (DU3MYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, IIPOCKTA).

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW U WHIANBUIYAIBHON PabOTHITIPH
peleHr KOHKPETHOM (pr3nueckor mpoOiIeMsr;

NPUHUMATh IIeTd COBMECTHOW JIeATeNbHOCTH, OPTaHH30BBIBATH JCHCTBHUS TO €&
JOCTUKEHHIO: paclpeleNsiaTh poJid, OOCYXIaThb TMPOLECCHl U pPe3ylbTaThl COBMECTHOM
paboTel, 0000111aTF MHEHHS] HECKOTIBKUX JIIOJICH;

BBITIOJHATh CBOIO YacTh PabOTHI, JOCTHUTAs KAYECTBEHHOTO pe3yibTara IO CBOEMY
HaIPABJICHUIO U KOOPJAHMHHUPYS CBOU JICUCTBHUS C JIPYTUMU YWICHAMH KOMAaH/IbI,

OIICHMBATh KAauyeCTBO CBOET0 BKJIaJa B OOMMHA MPOAYKT TO KPHUTEPHUSM,
CaMOCTOSITENTLHO CHOPMYITHUPOBAHHBIM YIaCTHUKAMU B3aMOJICHCTBUSI.

PeryqsiTuBHbIe YHHBepcaJibHble yueOHbIe /1eiicTBUS
Camoopranusanus:

BBISABIIATH NMPOOJTEMbl B JKM3HEHHBIX M YUEOHBIX CHUTyallUsX, TpeOYIOUMX s
peuieHns GpU3nUecKux 3HaHU;

OpUEHTUPOBAThCA B PA3IMYHBIX MOAXOJAaX HPUHATHSA pelleHud (MHIUBUIYyaIbHOE,
MIPUHSATHE PELLIEHUs B TPYIIEe, IPUHATHE PELICHUH TPyIIoi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM peIleHUs (QU3MUECKOW 3ajaud WM IUIaHa
UCCIIEIOBAaHUsI C Y4YETOM HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATH Ipe/ijiaraéMble BApUAHTHI PEILICHUM;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlEHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JICKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYaIlMH U TpeAJiaraTh IjaH e€ N3MEeHEHMUS,

OOBSACHATH IPUYUHBI JOCTHKEHUSI (HEAOCTH)KEHNUS) pe3y/IbTaTOB AESITEbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;



BHOCHUTbH KOPPEKTUBBI B JESATEILHOCTh (B TOM YHCII€ B XOJ BBIOJHEHUS PU3NYECKOTO
WCCIICTIOBAHMS WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHUBIIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM.

CTaBUTh ce0si Ha MECTO JAPYroro 4ejoBeKa B XOJie¢ CIOpa WU JUCKYCCHH Ha
Hay4HYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JPYTroro.

npu3HaBaTh CBOE MpaBO Ha OWIMOKY MPU peuieHHH (PU3MYecKUX 3aJady WJH B
YTBEPKJICHUSIX HAa HAYYHbIEC TEMBI U TAKOE YKe MPaBO JPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIy o0y4yeHus B 7 KJjacce mpeIMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIINXCS YMECHHA:

HCITIOJIB30BATH IIOHATHUA: (1)I/I3I/I'-I€CKI/IC nu XUMHUYCCKHUEC SIBJICHUA, Ha6JIIO,HeHI/Ie,
OKCHEPUMEHT, MOJIeNIb, THUIOTE3a, CIUHHIBI (U3MUYECKUX BEJIMYUH, aTOM, MOJICKYIa,
arperatHbie COCTOSIHHS BelecTBa (TBEpAOE, JKHJKOE, TIa3000pa3HOE), MEXaHHUYECKOe
JIBHOKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, PSIMOJIMHEIHOE), TpaeKToOpus,
paBHOACHCTBYyOmAs  cwi, naedopmanms — (yrnpyras, IUIAaCTHYECKas), HEBECOMOCTD,
COOOIIAOIIUECS COCY/IbI;

pasznuyath sBIeHUS (TUQQy3us, TEIIIOBOS JBIKCHNE YACTHUI] BEIIECTBA, PABHOMEPHOE
JIBU>)KEHUE, HEPAaBHOMEPHOE ABUKEHUE, NHEPLUSI, B3AUMOACHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJI ¢ 3aKPEIUIEHHON OCBIO BpallleHUs, Iepeiada TaBIeHUsI TBEPABIMU TEJIAMU, KUIKOCTIMU
U Tazamu, atMoc(epHOe JaBJCHHE, TUIABAaHUC TEJ, MPEBPAIICHUS MEXAHHUYECKON SHEPTUH)
II0 OIIMCAHHUK UX XapaKTepHI)IX CBOI>'ICTB N Ha OCHOBEC OIIBITOB, [ICMOHCTppr}OHII/IX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHHUI B OKpY’KAIOLEM MHpPE, B
TOM YHclie (GU3NUECKUE SIBICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C Pa3THUHBIMU

CKOPOCTSIMHM B KMBOM M HEXXHMBOW NPUPOAE, NEHUCTBUE CHIBI TPEHUS B IPUPOJE U TEXHHKE,
BJIMSIHME aTMOC(EpPHOro JaBieHHUsS Ha XUBOW OpPraHu3M, IJIaBaHUE pbIO, pbIYard B Tele
YeJIoBEeKa, NpU HTOM TMEpPEeBOAMTh MPAKTUYECKYI 3a7ayy B YyueOHYyI0, BBIJCIATh
CYLIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SIBICHMUIA;

ONMCHIBATh U3yUEHHBIE CBOMCTBA T€N U (PU3UUECKUE SBJICHUS, UCTIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, IYTh, CKOPOCTh, CPEIHSS CKOPOCTh,
CHJla YNpPYrocTH, CWJIAa TSDKECTH, BeC TeJa, CHUIa TPEHUs, JaBieHue (TBEPAOro Tena,
KHUJKOCTH, Ta3a), BBHITAJIKUBAIOIIAs CHUJIa, MEXaHW4Yeckass padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CHWJIbl, KO3((ULIHEHT TMO0JIe3HOr0 JACWCTBUS MEXAaHHU3MOB, KHHETHYECKas |
MOTEHLIMAJIbHAs JHEPIus), NpU OMNHCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U €IUHUIBl (PU3NYECKUX BEIUYUH, HAXOAWUTh
(hopMyIibl, CBS3BIBAIOILINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BETUYUHAMU, CTPOUTH
rpadyKu U3y4YeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOLECCHl, HCIOJIb3Ys
IpaBUja CIOXKEHHS cui (BIOJIb OXHOW mpsiMoil), 3akoH ['yka, 3akon Ilackams, 3akoH
Apxumerna, MpaBUJIO paBHOBecUsl phlyara (0JI0Ka), «30JI0TO€ MPaBHIO» MEXaHHWKH, 3aKOH
COXpaHEHMs MEXaHMUYECKOW PHEPTuu, MPU 3TOM J[aBaTh CIOBECHYIO (HOPMYIMPOBKY3aKOHA U
3aMHChIBaTh €70 MAaTEMATUUYECKOE BBIPAIKEHUE;

OOBSICHATh (PU3NYECKHUE SBJICHUS, IPOLECCHl M CBOIMCTBAa Tel, B TOM 4YHCIE HB
KOHTEKCTE CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHWE W3 1-2 IJIOTHYECKHUX IIaroB C
ornopoil Ha 1-2 H3y4EHHBIX CBOMCTBA (PU3MYECKUX SBICHUHN, (U3NYECKUX 3aKOHA WU



3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1-2 feHCTBHS, HCIONB3Yys 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJOBUS 3aJaydl 3aluChIBATh
KpaTKoe yCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYHHBI B (DOPMYIBI U IPOBOJUTH PACUETHI,
HAaXOIUTh CIPABOYHBIC JaHHBIE, HEOOXOAMMBIC Ui pELIeHUs 3ajady, OLEHHUBATb
PEaTMCTUYHOCTD MOJIyYEHHON (PU3NIECKON BETHUNHBL;

pacrio3HaBarthb MpoOJIeMbl, KOTOPhIE MOKHO PELIUTh MPH MOMOIIHX (PU3NIECKUXMETO/IOB,
B OMMCAHUU HUCCIIEIOBAaHUS BBIIEIATH MPOBEPIEMOE IPEANON0KEHNE (TUTIOTE3Y), pa3IniaTh U
HMHTEPIPETUPOBATH MOTyUYECHHBIN pE3yNbTaT, HAXOAUTh OUTMOKUB XO/€ OMbITA, 1eJaTh BHIBOIbI
I10 €T0 Pe3yJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (U3NYECKUXCBOICTB
Ten:  (opMynupoBaTh TpOBEpsEMBbIE  NPEIANOJIOKEHUs, CcOOMpaTh  YCTAaHOBKY W3
MPEJIOKEHHOr0 O00Opy/NOBaHUs, 3alMChIBaTh XOJ ONbITa U (QOPMYIUPOBATH BBIBOJBI;
BBITIOJTHATH NPSIMblE U3MEPEHUSI PACCTOSHUSA, BpPEMEHH, MacChl Teja, 00bEMa, CUJIbI
U TEMIIEpaTypbl C HCIIOJIb30BAHMEM AaHAJOTOBBIX W LUMPOBBIX MPUOOPOB, 3aMUCHIBATH
MMOKa3aHus IPHOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH N3MEPCHHIA,

MPOBOAMTH KCCIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BETUYMHBI OT APYrou ¢
HCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHKYILETOCs

Tela OT BPEMEHHM [BMKEHHS Tela, CHJIbI TPEHHsI CKOJBXKEHHsS OT Beca Tena, KayecTBa
00pabOTKM TOBEPXHOCTEH TEI U  HE3aBUCHUMOCTH CHJIBI TpPEHUS OT  IUIOLIAAH
CONPUKOCHOBEHHUS TEJ, CUJIbl YIIPYTOCTU OT YIUIMHEHUS MPYKUHBI, BHITAJTKUBAIOIIEH CUIIBI OT
0o0bEMa TOrpyXEHHOM YacTH Tela W OT IUIOTHOCTU J>KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJia, OT TIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TeJ0, YCIOBUNUTIABAHUS TEJl, YCIOBUI
paBHOBecHsI pblyara M OJOKOB, Y4acTBOBaTh B IUIAHUPOBAHHHM YYEOHOIO HCCIEAOBAHUSA,
coOupaTh yCTaHOBKY M BBINOJHATH H3MEpPEHUs, CHeAys MPeAJIOKEHHOMY IUIaHY,
¢dbukcupoBaTh pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIUYMH B BUJE
MPEII0OKEHHBIX Ta0IUI ¥ TpapuKOB, JAeNaTh BBIBOJIBINO PE3yJIbTaTaM UCCIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs] (U3UYECKUX BEIMYHMH (IJIOTHOCTh BEIIECTBA
KUJKOCTU U TBEPAOTO Teja, CUjla TPEHUSI CKOJIBKEHHUS, TaBJICHUE BO3AyXa, BHITAJIKUBAIOIIAS
cuila, ACHCTBYIONIAsl Ha TIOTPY>KEHHOE B KUIKOCTh TEN0, KO (DUIIMEHT MOJIE3HOTO JEeHCTBUS
MPOCTBIX MEXAHU3MOB), CIeNys MPEII0KEHHOW MHCTPYKIIMU: TPU BBINOJHEHUH W3MEpPEHUN
cOOMpPAaTh FIKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIYHCIISATH 3HAYCHHE HCKOMOW BETHYHHBL;

coOnrofaTh TpaBWia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOPHBIM
00opynoBaHUEM;

YKa3bIBaTh MPUHIUIB JCHCTBUS TMPHUOOPOB M TEXHUYECKHX YCTPONCTB: BECHI,
TEPMOMETP, JAUHAMOMETP, COOOIIAIOIMUECS COCYAbl, OapoMeTp, phluar, MOABMKHBIA U
HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTH;

XapaKTepU30BaTh TMPHUHIMUIBI JEHCTBUS H3YYCHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOM Ha WX oOnucaHus (B TOM 4YHCIE: MOAIIUIHUKUA, YCTPOMCTBO
BOJIONIPOBO/A, THUJIPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HAacoc,
apeoMeTp), HWCIONb3ys 3HAHUS O CBOMCTBAX (HU3MYECKUX SBICHUH U HEOOXOIUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TpPHUMEPHl (HAXOAUTh WHPOPMAIMI0O O TpHUMEpax) MPaKTUIECKOTO
UCTONb30BaHUs (DU3MYECKUX 3HAHUU B TIOBCETHEBHOW JKM3HM Ui  OOecredeHUs
0e30MacHOCTH MpU OOpalleHuy ¢ MPUOOpaMU U TEXHUYECKUMH YCTPONCTBAMH, COXpPaHEHHS
3JI0POBBSI U COOJIIOIEHUS] HOPM SKOJIOTMUYECKOTO TIOBEJICHHS B OKpY Karolieicpene;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HHpopManuu B MHTEpHETE B COOTBETCTBHH C
3aIaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHUW M TYTEM CpPaBHEHHS



Pa3IMYHBIX UCTOYHHKOB BBIICIATH MH(DOPMAIIHIO, KOTOpas SBIISICTCSA MPOTHBOPCUYUBON WIIH
MOET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TIPU BBHIMIOTHCHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO TUTEPATYPy
(U3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTepuaibl, pecypchl cetu MHTEepHET, BIAICTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(GOPMAIMK U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHhMEHHBIC M YCTHBIC COOOINEHUS HAa OCHOBE 2—3
HMCTOYHUKOB HH(POPMAITUU (DU3HUECKOTO COJICPIKAHUSA, B TOM YHCIIC yOJIMYHO

JienaTh KpaTKue COOOLIEHHs O pe3yibTaTaxX MPOEKTOB WM Y4eOHBIX MCCIEIOBAHUM, IpU
3TOM TIPaMOTHO MCIOJIb30BaTh M3Y4YEHHbIM MOHATUHHBIA ammapar Kypca (GU3UKH,
COIIPOBO’KIATh BBICTYIIJICHUE NIPE3CHTALIUEH;

IPY BBIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUN paclpeaessaTh 00sS3aHHOCTH B
Ipylrne B COOTBETCTBUM C IIOCTAaBICHHBIMU 3a/JadaMM, CIEAUTH 3a BBINOJIHEHMEM ILIaHA
NENCTBUM, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B J€ATEIbHOCTh IPYIIIbI, BBICTPAUBAaTh
KOMMYHHUKaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPY>KAOLIHX.

K xoH1y o0y4yeHus B 8 kjacce npeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
HCIIOJIB30BATh MTOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB UMOJIEKY I,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMYECKHE U aMOpP(HBIE TeJa,HACBIILIEHHBIA 1
HEHACBIICHHBIN Map, BJIAXXHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSSIHEPIUs, TEIIOBON
JIBUTATENb, JIEMEHTAPHBINA JIEKTPUUECKUH 3apsill, JJIEKTPHUYECKOEIIONE, IPOBOAHUKH U
JTUAJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE I10JI€;PA3JINYaATh SIBICHUS
(TerioBoe pacHIMpeHHe U cKaThe, Teronepeaaya, TeIioBoe paBHOBECHE,

CMa4yMBaHUE, KallWJIISIpHbIE SBJICHUSI ~ HCIApEHue,
KOH/IEHCallMs, [IaBJICHHE, KpHUCTaNTU3aUs
(oTBepneBaHUE),  KHUIICHUE, TerJIonepesada

(TeTIONPOBOIHOCT, KOHBEKIIMS, U3IIYUCHHE), DJIEKTPU3AIUS TEJ, B3aMMOJIEHCTBUE3aPsIOB,
JEUCTBUSI AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUEMAarHUTOB,
NENCTBUE MAarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHASHHTYKIIHS)

[0 OINHWCAaHMID  MX XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3NUYECKOe SIBJICHUE;

pacro3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM uucie (U3NYECKUe SBICHHS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIApHBIC
SIBJICHUSI B MPUPOJE, KPUCTAILIBI B NpHUpoae, uznydeHue CoiiHIA, 3aMep3aHue BOJIOEMOB,
MoOpckue Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra, JJIEKTPUYECKUE SBICHHUS B
aTMocdepe, EKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiid, Jpei( MOoJItoCoB,
pOJIb MAarHUTHOTO TOJS ISl JKU3HU Ha 3emiie, TOJISIPHOE CUSHHE, TIPU STOM IEPEBOIUTH
MPAaKTUYECKYI0 3aJady B Y4YeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKK)
(U3MYECKUX SIBICHUN;

OTHCHIBATh U3YUEHHBIC CBOMCTBA TNl U (PU3UUYECKUE SIBICHUS, UCTONB3YS (hHU3HUECKUE
BEJIMYUHBI  (TeMIlepaTypa, BHYTPEHHSISI HHEPrusi, KOJUYECTBO TEIUIOTHI, yHAelbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJelbHas  TeIoTa  IUIaBJIEHUS,  ylelbHas  TeIuloTa
napooOpa3oBaHusi, yJedbHas TEIUIOTAa CrOpaHHus TOIUIMBA, KOIPQPHUIMEHT TOJE3HOTO
JIEHUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENIbHASI BIAXKHOCTh BO3/yXa, dJEKTPUUSCKUMA 3apsij,
CHWJIa TOKa, OJJEKTPUYECKOe HaNpsDKEHUE, COMPOTHUBIEHHWE MPOBOJHHUKA, YIEIbHOE
COMPOTUBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa), TPHU OMHCAHUU
MPaBWIBHO TPAKTOBaTh (DU3MYECKHA CMBICI HCIONB3yeMbIX BEIWYMH, O0O3HAUeHUs U
€IMHUIBI (PU3MYECKUX BEITUYHMH, HaXOIUTh (DOPMYIBI, CBS3BIBAIOIINE NAHHYIO (DU3HUECKYIO



BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTh TpadUKH HW3YYEHHBIX 3aBHCHMOCTEH
(hU3UYECKUX BEIMYHH,

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUA M HPOLECCHl, HCIOJIb3YS
OCHOBHBIE IIOJIOXKECHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BELIECTBA, IPUHIIUI
CYNEpIO3UIMU TT0JIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Owma
JUIg ydacTkKa 1enu, 3akoH JDxoyms—JIeHma, 3aKkOH COXpaHEHMs DHEPIMH,IIPU ITOM JaBaThb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBATH €M0 MATEMAaTUYECKOEBBIPAKEHHE;

OOBSICHATh (PU3MUECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO- CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOTMYECKMX MIaroB ¢ OHOpOH Ha 1—2 M3y4eHHBIX
CBOMCTBA (PU3MUECKUX SABICHUN, PU3NIECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3amaud B 2—3 JCHCTBHS, HCIONB3YS 3aKOHBI M  (OPMYIIHI,
CBsI3bIBalOIME (hU3MUYECKUE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUA 3aJjauydl 3alMChIBATh
KpaTKO€ YCIIOBHE, BBISABJIATh HEOCTATOK JAHHBIX Ul PEIIEHUs 3a]laud, BHIOUPATh 3aKOHbI U
(bopMyIbl, HeOOX0AUMBIE Ul €€ pellleHHs], IPOBOAUTh Pacu€Thl U CPaBHUBATH MOIY4YE€HHOE
3Ha4YeHHe PU3NUECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh IIPHU MOMOIIHN (PU3NIECKUXMETO/IO0B,
UCIIOJIb3YSl ONMCAHUE HCCIIECNOBAaHUS, BBIICIATH IPOBEPAEMOE IPEAIION0KEHUE, OLIEHUBAThH
IIPaBWIBHOCTB MOPS/IKA IPOBEACHUS UCCIIEI0BaHUA,AETIaTh BbIBOBI;

HIPOBOJUTH OIBITHI IO HAOMIOJCHUIO (U3UYECKUX SBICHUN WM (PU3UYECKUX CBOUCTB
TeN (KanuuIApHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT ero o0bEMa, TeMIepaTypsl,
CKOPOCTH IIpolliecca OCTBIBAaHMS M HAarpeBaHMs IIPU M3JIYyYEHHU OT LBETa H3Jydarolei
(mornouraromeii) IIOBEPXHOCTH, CKOPOCTh UCIIapeHus BOJIBI OT TEMIIEPATYypHI
KUAKOCTH M IUloumaad €€ MOBEPXHOCTH, DJJEKTpHU3alus Tel U  B3aUMOJEUCTBUE
ANEKTPUYECKUX 3apsi/I0B, B3aUMO/IEHCTBHE ITOCTOSHHBIX MarHUTOB,BU3YyaIM3alisl MarHUTHBIX
10JIel OCTOSTHHBIX MAarHUTOB, JICHCTBHUSI MAarHUTHOTO I0JIS HA TPOBOJAHMK C TOKOM, CBOWCTBa
AJIEKTPOMAarHuTa, CBOMCTBA DSJEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIHUpOBATH
MIpOBEpsieMble MPEIOJIOKEHHsI, cOOMpaTh YCTaHOBKY M3 MPEUIOKEHHOTO 000pylOBaHMUS,
OIHCHIBATh X0/ OIbITa U (POPMYIUPOBATHBHIBO/IBI;

BBIMOJHATh NPSIMblE U3MEPEHMsI TeMIIepaTypbl, OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa,
CHJIBI TOKA, HaIIPSKEHUS C UCII0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U NaTYMKOB (PU3UUECKUX
BEJIMYMH, CpPAaBHUBATh pE3yJbTaTbl M3MEpPEeHMM ¢ Y4€ToM 3a7aHHONW aOCONIOTHOMN
MOTPEIIHOCTH;

MPOBOJIUTh MCCIIEOBAHUE 3aBUCUMOCTH OJHON (DU3UYECKON BEITUYHMHBI OT APYTOH C
WCIOJIb30BAaHUEM NPSAMBIX W3MEpPEHUI (3aBUCUMOCTh CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIAAM TONEPEYHOro CEYeHMs] M YAEIbHOTO COIPOTUBIEHHUS BEIIECTBA
MIPOBOJHMKA, CHJIBI TOKa, MJIYILIEro 4yepe3 MPOBOAHMK, OT HAINpPSIKEHHS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE  IIOCJIEOBATEIBHOTO M MApaJUIEIbBHOTO  COEAUHEHMH IPOBOJHHUKOB):
IUTAHUPOBATh HCCIE0BaHUE, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIemys

MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTAThl MOJYYECHHON 3aBUCUMOCTH B BHJI€ TaOJIHIL
U TpauKOB, AeTaTh BBIBOBI 110 pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BeNUYMH (yAenbHas TemI0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ M3MEPEHMs,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  CIEAys
Hpe}]HO)KeHHOI\/II HWHCTPYKIUH, U BBIYHUCIIATH 3HAYCHNUE BCIIMUNHBI,

coOnrofaTh TMpaBWja TEXHUKHM O€30MacHOCTH Npu pabore ¢ J1abopaTOPHBIM
00opynoBaHUEM;

XapaKTEPHU30BaTb NPHUHIUIIBL HeﬁCTBHH HN3YUCHHBIX HpI/I60pOB U TCEXHHUYCCKUX



YCTPOMCTB € ONOPOI Ha UX ONKMCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP,
napoBas ~ TypOMHA, aMmIepMeTp, BOJBTMETP, CYETUMK  DJIEKTPUYECKOH HHEpruu,
JIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HArpeBaTelbHbIE  BJICKTPONPUOOpPHI  (IIPUMEpPHI),
IEKTPUUECKUE MPEJOXPAHUTEIH, HJIEKTPOMArHUT, 3JIEKTPOJABUIraTENb MOCTOSHHOIO TOKA),
UCTONB3ysl 3HAHUSA O CBOMCTBaX (DU3MYECKUX SIBICHUH W HEOOXOAMMBIE (hU3HUYEcKue
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHHUUYECKUE YCTPOMCTBA W HW3MEPHUTENbHbIE NPHOOPHI 1O
cCXeMaM M CXEMaTH4YHbIM pPHUCYHKaM (PKHAKOCTHBI TEpMOMETpP, TEPMOC, ICUXPOMETD,
TMUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBI
EKTPUYECKUX LENed C IMOCIEAOBATEIbHBIM U IMApPaJUICIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAUCHNUS 3JIEMEHTOB UIEKTPUUECKUX LIETIEH;

OPUBOAUTH TpPUMEpPHl (HAXOAUTH HWHPOPMALMIO O TpUMepax) MPaKTUIECKOTO
MCTOJIb30BaHUs (PU3NUECKUX 3HAHUIN B IIOBCEIHEBHOW KHU3HH I o0ecrieyeHus 6e301MacHOCTH
npu oOpalieHrd C MpudopaMd M TEXHUYECKMMH YCTPOMCTBAMH, COXpPAHEHMS 370POBbSl U
COOJTIOICHUS] HOPM HKOJIOTHYECKOTO OBEJICHUS B OKPYKaIOLLEeH cpese;

OCYILECTBIIATh MOUCK HHpOpManuu Qusndeckoro cojaepxxanuss B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U IYTEM CpPaBHEHMS JONOJIHMTEIbHBIX HUCTOUYHUKOB BBIICIATH
nH(POPMAIIHIO, KOTOPAst SBISIETCS IPOTUBOPEYUBOM HITM MOXKET OBITh HEJOCTOBEPHOI;

MCIIOJIb30BaTh MPU BBINOJIHEHUU YYEOHBIX 3a/laHUll Hay4YHO-IIOMYJIAPHYIO JIUTEPATypy
(U3NYIECKOTO CO/EpIKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceth VHTepHeT, BlaueTh
npuéMamMH KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpazoBaHus MH(OpMAIMKU U3 OJHONH 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHbIC INHCBMEHHbIE M KpAaTKUE YCTHbIE COOOLIEHUs, 0000mas
MHGOpPMALMI0O M3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOro CcOAep)KaHUs, B TOM 4HCIE
MyOJIMYHO TIPEICTABIATh PE3YNbTaThl MPOCKTHOM WIIM HCCIEIOBATEIbCKOW JEATENbHOCTH,
OpU 3TOM TPAMOTHO HCIIOJIb30BaTh HM3YUCHHBINH MOHATUHHBIA ammapaT Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIUJICHHE MTPE3EHTALUEH;

OpU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEJOBaHUN (U3UUYECKUX IPOLIECCOB
pacripesienaTh 0043aHHOCTHU B IPYIINE B COOTBETCTBHM C IMIOCTABJICHHBIMH 3aJja4yaMH, CIEeIUTh
3a BBIIIOJIHEHWEM IUIaHA JEHUCTBUM W KOPPEKTUPOBATh €ro, aJeKBATHO OLICHUBATH
COOCTBEHHBIH BKJaJd B JIEATEIbHOCTh TPYIIbI, BbICTPAaUBaTh KOMMYHUKATHBHOE
B3alMO/ICIICTBHE, IPOSIBIISASL TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K koHiy oOyuenus B 9 kJjiacce mpeIMETHBIC pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUH:

UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYéTa, MarepuajgbHas TO4YKa, TPAEKTOPHS,
OTHOCUTENIFHOCTh MEXAaHMYECKOTO JBIKEHUS, Aedopmarus (ympyras, IUlacTU4ecKas),
TpEHUE, LUEHTPOCTPEMUTENIHOE YCKOPEHHE, HEBECOMOCTh M NEPErpy3KH, LIEHTP TAKECTH,
abCoMOTHO TBEPIOE TENO, HEHTP TSKECTH TBEPAOTrO Tella, PaBHOBECHE, MEXaHUYECKHE
KoJeOaHus U BOJHBI, 3BYK, MHPPA3BYK U YIBTPA3BYK, JICKTPOMArHUTHBIE BOJHBI, IIKala
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI MCITYCKAHHS U
MOTJIONICHUS, allb(a-, OeTa- U raMMa-u3JIydeHHs, H30TOIIbI, SACPHAs SHEPTeTHKA;

paznuyaTh SBJICHHUs (PaBHOMEPHOE W HEPAaBHOMEPHOE TMPSIMOJUHEWHOE IBUIKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE JBWIKEHHWE, CBOOOJIHOE TaJeHHUE TeJ, PaBHOMEPHOE
JBIDKEHUE TI0O OKPYXHOCTH, B3aUMOJICCTBHE TEJ, PEAKTUBHOE NBIKCHHE, KOJeOaTelIbHOE
JBIDKEHUE (3aTyXamollMe W BBIHY)KJICHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE JBIKEHUE,
OTpa)XK€HWE 3BYyKa, MPSIMOJMHEMHOE pacHpoCTpaHEHUE, OTPAXKEHWE U TPEIOMJICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPAKCHHME CBETa, Pa3IOKEHHE OEJIOro CBETa B CIEKTP M CIIOXKEHHUE
CIEKTPaJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAS PaJMOAKTHBHOCTh, BOSHUKHOBEHHE
JMHEWYATOTO CIEKTpa HM3JIy4YeHHUs) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE



OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (DPM3NYECKHUX SBJICHUN B OKpY’)KaroleM Mupe (B
TOM 4YHcle (PU3MYECKUE SIBICHUS B TPUPOJAE: NPUIMBBI M OTJIMBBI, JBI)KEHUE IUIAHET
ConHeyHOM CHUCTEMBl, PEAKTUBHOE JIBUKEHUE >KHUBBIX OPIraHW3MOB, BOCHPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSACEHHUE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, X0, LIBETA TEJ, ONITUYECKUE
SABIICHUSI B TPHUPOJAE, OHOJOTMYECKOE JEHCTBHE BUAMMOTO, YIbTPA(pHOIETOBOIO H
PEHTIC€HOBCKOTO M3JIyYCHHH, €CTECTBEHHBIH paAMOaKTHUBHBIA (OH, KOCMHUYECKHE JIy4H,
PagOAKTUBHOE U3JIy4YEHHUE IIPUPOJHBIX MUHEPAIOB, ACUCTBUEPAIUOAKTUBHBIX U3JIy4CHUN Ha
OpPraHu3M YeJIOBEKa), MPU 3TOM MEPEBOJUTHh MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUH;

OIKCHIBATh U3yYCHHbIE CBOIMCTBA TN M (pU3MUECKUE SABICHHS, UCTIONB3YS (U3NUECKHE
BEIMYMHBI (CpelHsAs M MIHOBEHHas CKOpPOCTh Tejla IpPU HEPABHOMEPHOM JIBUXKEHMH,
YCKOpEHHUE, IIEpEeMEUICHNE, MIyTh, YIJIOBask CKOPOCTh, CHJIa TPEHMs, CHJAa YIPYTOCTH, CHJa
TSKECTH, YCKOpEHHE CBOOOJHOIO MaJeHUs, BEC Tejla, UMILYJIbC Tejla, HUMITYJIbC CHIIBL,
MeXaHuyeckas paboTa M MOLIHOCTb, NOTEHIMaJbHAas »HHEPrus Teja, IOJHATOrO0 Haj
IIOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJIbHAS SHEPIUs CKAaTOW NPY>KUHBI, KUHETUYECKasl DHEPIUs,
IIOJIHAsl MEXaHWYecKas SHEeprusi, NepuoJl U YacToTa KojeOaHWi, UIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IIOKA3aTelb MPEIOMIICHHs Cpelibl), MPU ONUCAHUU
IIPaBUIBHO TPAKTOBaTh (DU3MUECKUII CMBICT HCHONb3YEeMbIX BEJIUYMH, OOO3HAYEHUS U
eIMHULBl (PU3MYECKUX BEIMYUH, HAXOJUTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEIMYUHY C JIpPYTMMU BEIMYMHAMHU, CTPOUTh TpapUKH M3YYEHHBIX 3aBUCHUMOCTEH
(bu3NYeCKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJIEHUS M IPOLECCHI, HCIOJIb3YsS 3aKOH
COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHMS, IPUHIMUII CYNEPIO3ULIUN CHUJI, IPUHIIUIT
OTHOCcUTeNbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS WMILYJIbCA, 3AKOHBI
OTpaXKEHMsI U MPEIOMIICHHS CBETA, 3aKOHbI COXPAHEHUsI 3apsIOBOTO U MAcCCOBOI'O YHUCEJ MPHU
SJIEPHBIX PEaKLUsAX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alMCHIBATH €r0
MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE MPOLECChl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTYyallull IMPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABIATH NMPUUYMHHO- CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKMX MIaroB ¢ OHOpOH Ha 2—3 M3Y4YEHHBIX
CBOMCTBA (pU3MUECKUX SABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7auu (OMUPAONINECs HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIONB3Ys
3aKOHBl U (OPMYJIbI, CBS3bIBAOLIME (PU3NUECKHUE BEIMUYUHBI: HA OCHOBE aHAIN3a YCIIOBHS
3aJ]auu 3aluChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAOLIME WM M30BITOUYHBIE JaHHBIE,
BbIOMpATh 3aKOHBI U (OPMYNbI, HEOOXOAMMBIE MJisi pELIEHUs, MPOBOAUTH PACUETHI U
OLIEHHUBATh PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYeHUsI (PU3HMUECKONBEIMYNHBL;

pacrio3HaBaTrhb MpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIHN (PU3NIECKUXMETO/IOB,
WCIIOJIb3YSl ONMMCAHUE WCCIEIOBAaHUS, BBIICIATH MPOBEPSIEMOE MPEANON0KEHNE, OLIEHUBAThH
MPaBWJIBHOCTh TMOPSAKa TMPOBEACHUS HCCIIEOBaHUs, J€JaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUH U OTBITOB;

MPOBOAMTD OIBITHI 110 HAOMIONEHNIO (PU3UYECKUX SBJIEHUN WM (U3MUECKUX CBOMCTB
Tel (M3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHAa COXpAaHEHUS HHEPIUH, 3aBUCHUMOCTD
nepuoja KoyiebaHUM NPYKUHHOTO MasiTHUKAa OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBHCUMOCTh OT aMIUTUTYAbl MaJbIX KOJIEOaHU, MPSIMOIMHENHOE pacpOCTpaHEHUE CBETA,
pasioxeHue 0enoro cBeTa B CIEKTpP, U3yUeHHE CBOMCTB M300pakeHUs B INIOCKOM 3epKaje U
CBOWCTB H300pakeHUs MpeaMera B CoOHMparoulel JHH3e, HAOMIOJCHHWE CIUIOMIHBIX U
JMHENYaThIX CIIEKTPOB M3ITyYEHHS): CAMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 M30BITOYHOIO



Habopa 000pyAOBaHUS, OMIMCHIBATH X0 OTBITA U €r0 Pe3yIbTaThl, (POPMYITHPOBATH BHIBOIHI;

NPOBOJUTHh TMPH HEOOXOTUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHA, OIpENeNsis CpeaHee
3HauUeHUE u3MepseMoil BenuumHbl  ((POKycHOE paccTossHME coOMparomie  JUH3BI),
000CHOBBIBAThH BBIOOP cri0c00a n3MepeHus (M3MEPUTEIBHOTO IprUdopa);

POBOJUTHh HCCJICIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIWYHH C HCIOJIh30BAHUEM
MPSIMBIX W3MEPEHUH (3aBHCHMOCTH ITyTH OT BPEMEHU TPU PABHOYCKOPEHHOM JIBHXKCHHH 0€3
HAYaJIbHOW CKOPOCTH, TepHoAa KOJeOaHWN MaTeMaTHYeCKOro MAasTHHKA OT JUIMHBI HHTH,
3aBHCUMOCTH YIjla OTPaXCHHsS CBETa OT YyIJla MAJCHUS W YyIJIa MPEJOMJICHUS OT yIia
MaJICHUs ): TUIAHUPOBAThH UCCIIEIOBAHHUE, CAMOCTOSITEIIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH
pe3yabTaThl OJYYCHHOW 3aBUCUMOCTH (DU3MUECKMX BEIMYHMH B BHJE TAOIUIl U TrpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHUS,

IPOBOJIUTh KOCBEHHBbIE M3MEpEHMs (U3NYECKUX BEIMYMH (CpeIHss CKOpOCTh H
YCKOpEHHE Teja IpU PABHOYCKOPEHHOM JIBUJKEHMM, YCKOpEHHE CBOOOJIHOrO maJeHus,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHUs CKOJIBXKEHUS, MeXaHudeckas paboTra W
MOIITHOCTh, YacTOTa M TEPHUOJA KOJICOAaHWH MaTeMaTWYeCKOro M MPYKUHHOTO MAasTHUKOB,
ONITHYECKAs CHja cOOWparolmeld JHMH3bI, PaJAMOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEpPEHUS,
cOOHMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIEYS MPEII0KEHHON
WHCTPYKLUH, BBIUMCIISTh 3HAUEHNUE BEJIMYMHBI U aHAJIU3UPOBAThH IOJIYYEHHBIE PE3YJIbTAThI C
y4E€TOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHNN;

coOnrofarh IMpaBUja TEXHUKUM O€30MacHOCTM Hpu pabore ¢ J1abopaTOPHBIM
000pyZI0BaHUEM;

pa3nuyaTth OCHOBHBIC NPU3HAKM HM3YyYEHHBIX (U3MYECKUX MOJENIEl: MaTepuaabHas
TOUKa, a0COJIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHETapHasi MOJIEb aTOMa, HYKJIOHHAs! MOZIEIb ATOMHOTO ]1pa;

XapakTepu3oBaTh NPUHLIMIIBI JEHCTBHS M3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOpON Ha MX ONUCAHUSA (B TOM YHUCIE: CHUAOMETpP, AATUYUKU IOJIOKEHHUS,
paccTosiHUS M YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, MEepUCKoN, (oToammapar, ONTHYECKHUE
CBETOBOJIbl, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCHONb3ys  3HAHHIO
CBOMCTBaX (PM3UYECKUX SBICHUN 1 HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBbl M CXEMATUYHBIE PUCYHKH HM3YYEHHBIX TEXHMUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX ~ MPUOOPOB M TEXHOJOTMYECKMX  IPOLECCOB  MPH  PELICHUU
y4eOHO-TPAKTUYECKUX 33734, ONTHUYECKHE CXEeMbl JUI IOCTPOEHUs H300paxKeHuil B
IUTOCKOM 3€pKajie U coOMparolei JIMH3e;

OPUBOANUTh TpUMEpHl (HAXOAUTh MH(OPMAIMI0 O MpHUMEpax) MPaKTHYECKOTo
UCTOJb30BaHUS (U3MUECKUX 3HAHUM B TIOBCEAHEBHOM KM3HM [Uii oOecredyeHus
0€30macHOCTH MpH OOpallleHUuH ¢ MpuOopaMHu U TEXHUYECKHMMH YCTPOMCTBAMM, COXPaHEHUs
3JI0POBBS U COOJTIOIEHUS] HOPM 3KOJOIMUYECKOT0 TOBECHHS B OKpY Karolencpese;

OCYIIECTBIIATh MOUCK MH(popMamuu ¢Qusnyeckoro coaepxkanuss B MHTepHere,
CaMOCTOSITENTbHO ~ (DOPMYJHPYsl TOUCKOBBIM  3ampoc, HAXOAWTh MYTH  OIpeaesIeHUs
JOCTOBEPHOCTH  TOJIyueHHOH HWHGpOpMAIlMM HAa OCHOBE HMEIOIIUXCA 3HaHUH U
JIOTIOJTHUTENBHBIX HCTOUHUKOB;

MCIIOJIb30BaTh MU BBHIMOJIHEHUH y4EOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO JIUTEPATYpPy
(U3MYECKOTO COJepKaHUs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpazoBaHus MH(OPMALUK U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLICHHSI HA OCHOBE MH(OpMAINH
13 HECKOJIBbKHUX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, ITyOJIUYHO MPEJICTABIATH PE3yJIbTaThl
MIPOEKTHOW WJIM MCCIE0BAaTEIbCKOM JIeATENIbHOCTH, IMPU 3TOM TI'PaMOTHO HCIOJIb30BATh



W3y4YEHHBIN TIOHSATHHHBIA ammapaT H3y4aemMoro pasjaeina (U3UKH U CONMPOBOXKIATh
BBICTYIIJICHHE TIPE3CHTAIMEN ¢ Y4ETOM 0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.
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