Pu3znka — aHHOTAIUA K padoueil mporpamme (7-9 kiacc)

[Iporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOI'O O0IIEro 00pazoBaHmsI i 7 Kjlacca COCTaBlIeHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocriutanusi U KoHIlenuy npenoaaBanus yaeOHoro npeamera «Dusukay.

PaGouass mporpamma mo ¢usuke 8, 9 kmacca pa3paboTaHa Ha OCHOBE (QeIepallbHOTO
roCcyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00111ero oopa3zoBanus, [Iporpammsl
Kypca «Pusuka. 7-9 knace» k yueonuky A.B. Ileppimikuna

VYYEBHO-METOJJUYECKHUI KOMITJIEKC (YMK)

7 knacc- dusuka.7 knacc, aBrop A.B. Ilepsimkun-M.: «dpodar, 2019

8 kimacc- dusnka.8 knacc, aprop A.B. [lepsimkua-M.: «poday, 2020

9 knacc- ®usuka. 9xnacc, aprop .M. Ilepoiinkuna, A.U. UBanosa, E.M. ['ytHuk, M.A.
[TerpoBoii,-M.: «IIpocBemenuey, 2021

YYEBHBII TJIAH

7 xi1acc- 2 yaca B HEJIEI0, 68 4acoB B TOJ
8 xitacc- 2 gaca B Hejielrro, 68 4acoB B roJ
9 xiracc- 3 gaca B Hegenro, 102 yaca B roj

LEJIN:

° npuoOpeTeHre NHTEpeca U CTPEMIICHHUS 00YYarOIIUXCS K HAyYHOMY M3Y4YEHHIO TPUPOIBI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEHA;

° pa3BUTHE TMPEJICTaBICHMM O HAay4dHOM METOJE IIO3HaHus U  (OPMHUPOBAHUE
HCCICOO0BATCIILCKOI'0O OTHOMICHUSA K OKPYKAIOIIHUM SABJICHUSAM;

° (dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHMs KaK pe3ysbTaTa M3y4YeHHsS OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAIbHBIX 3aKOHOB (PU3MKH;

° (dbopMHpoBaHUEe NPEJCTABICHUNH O poiu (U3MKU Ui Pa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHI;

° pa3BUTHE TPEJACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHanbHON
JeSITebHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, MOArOTOBKA K JajbHEWIIEeMy OOYYEHHIO B 3TOM
HalpaBJICHUH.

JlocTukeHune 3TUX Iesiel MporpaMMbl 0 (U3MKE Ha YPOBHE OCHOBHOI'O 00Iero oOpazoBaHus
o0ecreunBaeTcs pelIeHueM CIeIyoIuX 3a4ay:

° nproOpeTeHne 3HaHUI O JUCKPETHOM CTPOEHMHU BELIECTBA, O MEXaHMUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

° nproOpeTeHne YMEHHI OMUCHIBATh U OOBSACHATH PU3NYECKHUE SIBJIEHUS C UCTIOIb30BAaHUEM
MOJTYYEHHBIX 3HAHUI;

o OCBOEGHUE METOJOB pEUIEHMs] MPOCTEHIIMX PACUETHBIX 337ad C MCIOJIb30BAHUEM
¢u3nueckux Mosienel, TBOPUYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

° pa3BUTHE YMEHHUI HaOII01aTh MIPUPOIHBIE SBJICHUS U BBIOIHATH ONBITHI, TAOOPATOPHbIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHNUS C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX PHOOPOB;

o OCBOCHHME TNPUEMOB paboOThl ¢ HHPOpManueil (U3NYECKOro cojaepKaHus, BKIOYas

UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUSX (DU3MKM, aHANU3 M KPUTHYECKOE OLIEHWBaHHE
uH(popMaLnu;



° 3HAKOMCTBO cO cdepamu mpodecCHOHATBLHON NeITeIbHOCTH, CBA3aHHBIMU C (DPU3HKOH, U
COBpPCMCHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUIKCHUAX (1)I/ISI/II-IGCKOI\/'I HayKH.
[

JIMHHOCTHBIE PE3VYJIbTATHI

B pesynbraTe nzyueHus (pu3MKu Ha ypoBHE OCHOBHOI'O OOIIero o0pa3oBaHus y 00ydarolerocs
OyayT chopMUPOBAHbI CIIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHHUE MHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3MUECKO HAYKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaxJIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIIEHHWU OOIIECTBEHHO 3HAYMMBIX M ITHYCCKHX
po0JieM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;

- OCO3HAaHME BaXXHOCTU MOPAJIbHO--3TUYECKUX MPUHLIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIPHUSTHE ICTCTUYCCKUX KadyeCcTB (PH3MYECKOW HayKu: € TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHUE IIEHHOCTH (PU3UYECKON HAYKHU KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHNA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYPbI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, UHTEPECA K MCCIIEA0BATEIIbCKON IeITeIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1arONOJIyYH:

- OCO3HAHME IEHHOCTHU 0€30MacHOro oOpasza *KU3HU B COBPEMEHHOM TEXHOJOTHUECKOM MHpE,
BOKHOCTH TIpaBuJI 0€30MAacCHOr0 MOBEACHHS Ha TPAHCIIOPTE, HA JIOpOrax, ¢ AIEKTPUUYECKUM U
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIIHUX YCIIOBUSX;

- ¢(OpMUPOBAHHOCTh HaBbIKa pe(IeKCUU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHE€ B pEIICHWU MPaKTUYECKHX 3adad (B paMKax CeMbH, 00pa3oBaTebHON
OpTraHHu3aIfy, TOpo/ia, Kpasi) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;

- HHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MPodheccuid, CBSI3aHHBIX ¢ (PU3UKO;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

- OpHUEHTaIUs Ha TpUMEHeHHe (PU3NYEeCKUX 3HAHUH TS peleH s 3a/1a4 B 00JIaCTH OKpYKaroIen
cpenbl, MUIAHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCIIEACTBUM ISl OKpYyXKarollen
Cpenpbl;

- OCO3HaHME TI100aTFHOTO XapaKTepa HIKOJOTHUYECKHUX MPOOIEM U TTyTeH X PeIICHHUS;

8) ajanTannu K N3MEHSIOIHUMCS YCJIOBHAM COLMAIBLHON U MPUPOAHOM Cpe/bl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU TPH BBIMOJTHEHUU HCCIEIOBAHUI M MPOEKTOB (hHU3HUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBINIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeATeTbHOCTh;

- TOTPeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hclie GOpMyIUpOBAThH HIEH, MTOHSATHUS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

- 0CO3HaHHeE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- INTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUI;

- CTpEeMJICHHE aHAIIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3U MPUPOJIBI, OOIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUM;



- OIICHKa CBOMX JIEMCTBUI C y4ETOM BIIUSHMSI HAa OKPY’KAIOLIYIO CPEY, BOZMOKHBIX II100AIBHBIX
IIOCJIEICTBUM.

I[MPEJMETHBIE PE3VYJIbTATHI:

K koHI1y 00yueHus B 7 kjiacce NpeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JI0JIKHBI OTpaXaThb
c(OpPMHPOBAHHOCTh y 00yUAIOIINXCS YMEHUH:

o UCTOJNB30BaTh MOHATHSA: (U3UYECKUE W XUMHUYECKUE SBICHHs, HAOII0JICHHE,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, €AMHULBI (PU3MUECKUX BEIUYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOsAHUsI  BemlecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUXKEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, PaBHOACHUCTBYIOLIAs CHIIA,
nedopmarus (yrpyrasi, iIacTHIECcKas ), HeBECOMOCTb, COOOIIAIONINECS COCYIbI;

° pasnnyath sBieHus (OudQy3us, TEII0BOEe ABM)KEHUE YACTHUL] BELIECTBA, PaBHOMEPHOE
JIBI)KEHUE, HEpaBHOMEPHOE IBUYKEHHE, HHEPLIUs, B3aUMO/IEHCTBHE TeJl, PABHOBECHE TBEPIBIX Tell
C 3aKpEIIEHHON OCBIO BpALLEHUS, Iepejaya 1aBjIeHus TBEPABIMU TEIaMHU, )KUIKOCTSIMU U ra3aMu,
aTMoc(epHoe IaBJIeHNE, IIJIaBaHNE TEJ, PEBPALICHUS MEXaHUIECKOM YHEPTHH) MO ONMCAHHIO UX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIUX JAaHHOE (PU3UYECKOe SIBJICHUE;
° pacrio3HaBaTh POSBICHUE N3YUYEHHBIX (U3NUECKUX SIBIICHUH B OKPY’KaIOIIEM MUPE, B TOM
yriciie GU3NIECKUe SIBJICHHUS B IPUPO/IE: IPUMEPHI IBUKECHHUS C PA3IMIHBIMHA CKOPOCTSIMH B )KUBOU
U HEXUBOH NpHUpOJE, EUCTBUE CUJIbl TPEHUS B NMPUPOAE U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO
JIaBJICHUS Ha >)KMBOM OpraHu3M, IUIaBaHUE pbIO, pbluary B TeJe YelI0BeKa, IPU 3TOM NEPEBOAUTH
IPAaKTUYECKYIO 33aJjauy B y4eOHYIO, BBIJICJIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3UUECKUX
SIBIICHHI;

° OTMCHIBATh M3YYCHHBIC CBOWCTBA TN M (DPU3MUYECKHE SBICHUS, UCHOIB3YS (U3NYECKHE
BEJIMYMHBI (Macca, 00BbEM, IIIOTHOCTh BELIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA
yIPYToCTH, CUJIA TSXKECTH, BEC TeNa, CUjla TPEeHUs, AaBiIeHue (TBEPIOro Tela, )KUIKOCTH, ras3a),
BBITQJIKMBAIOIIAsl CHJIA, MEXaHWYecKass padoTa, MOILIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBIL,
KO3 (UIIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KWHETHYECKasl U TOTEHIIUAIbHAs SHEPTUs ), IpU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKU CMBICI UCIIOIb3YEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IUHMLBI (PU3NYECKUX BEUYMH, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO
BEJIMYMHY C JIPYTUMH BEIUYMHAMHU, CTPOUTH TpapUKU H3YyUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH;

° XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKUE SIBICHHS U MPOLECCH, UCIONb3Ys MpaBuiIa
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHs pblyara (010Ka), «30J10TO€ IPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa U 3alHUCBIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHHUE;

° O0BICHATH (prU3NYECKHE SABICHMSI, TPOLIECCH] M CBOMCTBA TN, B TOM YHUCIIE U B KOHTEKCTE
CUTYyalUl MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIATH NPUUNHHO--CIIEICTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX MIaroB C OMopod Ha 1—2 H3yuyeHHBIX CBOMCTBA
bu3nUecKkux ABICHUM, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

o pemath pacuéTHble 3a7auyd B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI U (HOPMYJIH,
CBS3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33a/Ia4M 3allUChIBaTh KPATKOE
yCIIOBUE, MOJCTABIATh (PU3MUECKHE BETUYMHBI B (OPMYJIBI M MPOBOJIUTH PACUETHI, HAXOIUTH
CIpaBOYHbIC JaHHbIE, HEOOXOAUMBIE Ul peIIeHUs 3ajady, OILIEHWBATh pPEATUCTUYHOCTH
MOJYYeHHOH (hr3nyecKoi BETMUHHBI,

° pacro3HaBaTh IpO0JIEMbI, KOTOPbIE MOYKHO PELIUTH TP MOMOIIY (PU3NIECKHX METO/IOB, B
ONMCAHUU HCCIIEJJOBAHMS BBIACIATH IPOBEPSEMOE MPEIINOIOKeHNe (TUIOTe3y), pa3iudyarbh U
UHTEPIPETHPOBATH MOJTYUYECHHBIH PE3ysbTaT, HAXOAUTh OMIMOKU B XOJ€ OMbITA, AeaTh BHIBOIBI
II0 €ro pe3yJibTaTaMm;



o IPOBOJUTH OMBITHI 110 HAOIIOACHUIO GU3NYECKUX SBICHUN WU (PU3UUECKUX CBOMCTB TEI:
(dbopMyIHpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0/ ONBITa U (POPMYIIUPOBATH BHIBOJIBI,

o BBINOJIHATH IPSMbIE M3MEPEHUsl PACCTOSHUS, BPEMEHH, MAcchl Tella, 00bEMa, CUJIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX NPUOOPOB, 3aUCHIBATH OKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUH;

° IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT JPYroil c
UCIIOJIb30BAHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JIBMXKYILErOCs Tejla OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAU COIPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YAJIMHEHUS IPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMA NOrpyKEHHON YaCTH Tella
U OT IJIOTHOCTH >KUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, HA KOTOPYIO
HOTPY>KEHO TeJIO, YCIIOBUI IJIaBaHUs TeJl, YCIOBUN paBHOBECHS pblyara M OJ0KOB), y4aCTBOBATh
B IUIAHMPOBAaHUHM YYEOHOT'O HCCIICAOBAaHUS, COOMpAaTh YCTAaHOBKY M BBIOJIHATH HM3MEPECHHS,
cliefyss TPEAJOKEHHOMY IUIaHy, (UKCHpPOBATh pe3yJbTaThl IOJyYEHHOH 3aBHCHMOCTH
¢Gu3nyecKux BEIMYMH B BHUJE MPEUIOKEHHBIX TaOiaMLl M TpauKOB, JeNaTh BBIBOJBI I10
pe3yJibTaTaM MCCIIEA0BaHNUs;

° NPOBOJIUTH KOCBEHHBIE H3MEpPeHHS (U3NYECKHX BEIMYMH (IJIOTHOCTH BEIIECTBA
JKUJKOCTU M TBEPJOTO TENA, CHJIA TPEHUS CKOJIBXECHUSA, JABICHUE BO31yXad, BBITAJIKWBAKOLIAS
cuiia, JIeHCTBYyIONIas Ha MOTPYXKEHHOE B KHUJIKOCTh TeNO, KOA(P(HUIMEHT IMOJIE3HOTO JNeHcTBUSA
IPOCTBIX MEXaHU3MOB), CIEys MNPEUIOKEHHOW MHCTPYKIHMM: NPH BBINOJHEHUH H3MEPEHUH
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE UCKOMOM BEIMUYUHBI,

° coONoaTh TpaBWiIa TEXHUKA O€30MacHOCTH TpH  paboTe ¢ J1abopaTopHBIM
000py10OBaHUEM;
° yKa3bIBaTh IPUHIUIIBI JEHCTBHS MPUOOPOB U TEXHMUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,

JTUHAMOMETp, COOOLIatoIMecs CoCy ibl, 0apoMeTp, phlyuar, MOABM)KHBINA U HEMOJBUKHBINA OJIOK,
HaKJIOHHAs IJI0CKOCTh;

° XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX TPHOOPOB M TEXHUUYECKUX YCTPOHCTB
C OmOpoHM Ha HX ONHUCaHusA (B TOM YHCIE: NOMUIMIIHMKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKUA TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCHOJb3Ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOoAMMblE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

° OPUBOANUTH HpUMEpPbl (HAXOAUTh HHPOPMALMIO O MpPUMEpax) MPaKTHYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWNM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301nacHOCTH
npu oOpaiieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHUS 3/I0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpY Katollei cpee;

° OCYILECTBIIATh OTOOP HCTOYHMKOB HHGpopMmanuu B IHTepHETe B COOTBETCTBHM C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U ITyTEM CpaBHEHUS Pa3IMuHbIX
MCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTHUBOPEUYMBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

° UCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO JHUTEpATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAlMKU U3 OAHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o co3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MHpOpManuu (HU3NYECKOTO COJEpKaHUsl, B TOM YHUCIE MyOJUYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3ysibTaTax MPOEKTOB WM Yy4YeOHBIX HUCCIEJOBAHWUM, MPU 3TOM TI'PaMOTHO



UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIIJICHUE
MPE3EHTALUEM;

IIPU BBITOJIHEHUH YyYEOHBIX MPOEKTOB U UCCIEIOBAHUNA PAaCHpeeNsiTh 00A3aHHOCTH B TPYyIIE B
COOTBETCTBUM C IIOCTABICHHBIMU 3aJadyaMH, CICIAWTH 3a BBIIOJIHEHHEM IUIaHA JEHUCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTb TIPYMIbI, BbICTPAUBATH
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHUE OKPYKAIOLIMX.

K koHI1y 00yueHus B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JI0JIKHBI OTpaXaThb
c(OPMHPOBAHHOCTh y 00yUAIOIINXCS YMEHUH:

° UCIIOJIB30BaTh IOHATHA: Macca M pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHHE ATOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE TeJa, HACBIILIEHHbIN
Y HEHACBIIIECHHBIN Iap, BJIAXHOCTb BO3JyXa, TEMIIEPATypa, BHYTPEHHSS DHEPrUs, TEIJIOBON
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

° pasinyath SBJICHUS (TEIUIOBOE paCIIMpEHUE M CXaTue, TeIulolepesraya, TEeIIoBOe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, ILIaBICHUE,
KpucTaJIn3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TErsIonpoBOJHOCTh, KOHBEKIUS,
U3JIyYEHUE), JJIEKTpU3alus Tejl, B3aUMOJEHUCTBUE 3apsAA0B, NCHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOACHCTBUE MarHUTOB, JE€HCTBUE MAarHUTHOTO T10JIS1 HA ITPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHIYKIMs) [0 OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3UUECKOE SBJICHNUE;

° pacrio3HaBaTh MPOSIBIICHUE U3YYCHHBIX (U3NIECKUX SIBICHUH B OKPY’KAIOIIEM MUPE, B TOM
qucie GU3nYecKue SBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIISIPHBIC SBJICHUS B
OpUpoie, KpUCTauibl B Ipupoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs], CHETa, 3JIEKTPUUECKUE SBJICHUS B aTMOc(epe, JIEKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMiH, Jpeiid MOIIOCOB, POIb MArHUTHOTO TIOJS JUISA
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHUE, IPU 3TOM NEepEeBOIUTH MPAKTUYECKYIO 337a4yy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (PU3HAKN) (PU3MUECKUX SBICHUM;

° ONMCHIBATh M3yUEHHBIE CBOMCTBA TEJ M (PU3UYECKUE SIBICHUSA, UCIONb3Ys (pU3MUEecKHe
BEJIMYMHBI (TeMIepaTypa, BHyTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHas TEIJI0EMKOCTh
BEIIECTBA, YyJAeJIbHas TEIUIOTa IJIaBJIEHUs, YyJAelbHas TEIUIOTa MapooOpa3oBaHUs, YyAeTIbHas
TEIIOTa CrOpPaHUs TOIJIMBA, KOI(Q(UIHMEHT MOJE3HOro JeHCTBUSA TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAs BJIAXKHOCTh BO3yXa, OJJIEKTPUYECKUN 3apsj, CHJIA TOKA, SJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIIEHHWE NPOBOJHUKA, YJEIbHOE CONPOTUBJIEHHE BElIECTBAa, paboTra U
MOITHOCTb 3JIEKTPUUYECKOT'O TOKA), NMPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKUI CMBICI
UCTIOJIb3YEMBbIX BEIUYMH, 0003HAYEeHUsI U eIMHUIIBI (PU3MUYECKUX BEJTMYUH, HAXOIUTh (DOPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TI'paUKU
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEITUYNH;

° XapaKTepu30BaTh CBOMCTBA T, (PM3NYECKHE SBICHUS U MIPOLECCHI, UCTIONb3Ysl OCHOBHBIE
MI0JIO’KEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUN CTPOEHMSI BEILIECTBA, IPUHIUI CYNIEPIIO3ULINN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUd 3apsijaa, 3akoH Oma s ydacTka IelH,
3akoH Jxoyns—JleHia, 3aKkoH COXpaHeHUsl SHEPTUH, ITPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIlMChIBaTh €M0 MaTEMaTUYECKOE BBIPAKECHHUE;

° OOBIICHATH (PU3NYECKHE TPOLIECCHl U CBOMCTBA TEJI, B TOM UUCIIE U B KOHTEKCTE CUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHEe M3 1—2 JOTMYECKHX MIaroB ¢ OMopoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



° pemath pacy€THBIC 3amadyd B 2—3 JICHCTBUS, HCMIONB3YS 3aKOHBI M (DOPMYIIHI,
CBsI3bIBaOIME (PU3HUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3alMChIBAaTh KPAaTKOE
YCIIOBHE, BBISBIIATH HEAOCTATOK JAHHBIX Ul PEUICHUS 3a7adyd, BEIOUPATh 3aKOHBI H (HOPMYIIBL,
HEoOXOouMBbIe ISl €€ pelIeHUs, NMPOBOJUTH PAacdyEThl U CPAaBHHUBATHh MOJYyYEHHOE 3HAUCHUE
bu3nYeCcKOil BETMYMHBI C U3BECTHBIMU JAHHBIMU;

° pacrio3HaBaTh MpoOIEeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBAThH
MIPaBUIIbHOCTh MOPSIKA IPOBEACHUS UCCIIEI0BAHMS, J1€T1aTh BBIBOBL;

° MPOBOAMTD OMBITHI MO HAOIIOEHUIO (GU3UUECKUX SIBJICHUM WU (GU3NYECKUX CBOWCTB TeI
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JIyXa OT e€ro o0béMa, TeMmepaTypsbl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUSI M HarpeBaHWs IIPU HU3JIYyYEHUH OT IBETa H3IIydarolei
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApPEHHs BOJbI OT TEMIIEPATypbl KHUAKOCTH U
IJIOMAaM €€ MOBEPXHOCTH, JIEKTPU3alus TeJl M B3aUMOJACHCTBUE SJEKTPUUYECKUX 3apsiOB,
B3aMMOJICICTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlIW3allksl MAarHUTHBIX II0JIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa IPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  JJEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSIEMbIE
MIPEIIOJIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOT0 000pyA0BaHUs, OMIMCHIBAThH X0/ OTIBITA
1 GOpPMYIHPOBATH BHIBOJIBI,

° BBIIOJHATh MpPsIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3]yXa,
CWJIBI TOKa, HAMpPSOKEHHs C MCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB M NATYUKOB (DU3HMUECKHUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH;

° IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BENWYHHBI OT JIPYTOM C
MCII0JIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIUHBI,
IJIOIIAU TIOMEPEYHOr0 CEYEHMS] U YJEIbHOTO CONPOTHUBIICHHS BELIECTBA MPOBOJHUKA, CHIIbI
TOKa, MAYLIErO0 4Yepe3 MPOBOAHMK, OT HaNpsSOKEHUsT HAa MPOBOJHUKE, MCCIIEIOBAaHUE
MOCJIEI0BATENBHOIO U MapajIeIbHOIO COETUHEHHUH MPOBOJHUKOB): IMJIAHUPOBATh HCCIIEI0BaHUE,
coOuparh YCTaHOBKY U BBIIOJHATh U3MEPEHUs, CIELysl MPEII0KEHHOMY IJIaHy, (PUKCHUpPOBATh
pe3yJbTaThl IOJyY€HHOM 3aBUCUMOCTH B BHJE TaOnuIl W TpaduKOB, [eNaTh BBIBOJABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

° IPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH (ylelbHas TEIIOEMKOCTb
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOUpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY, CIEAys HpPEesIOKEHHON
WHCTPYKLNH, Y BBIYUCIIATh 3HAYCHUE BETUUYHHBI;

° coOnrofarh NpaBWJia TEXHUKM Oe30macHOCTH IMpu  pabore ¢ 1a00paTOpHBIM
000pyI0BaHUEM;
° XapaKTepu30BaTh MPUHLUIIBI IEHCTBUS N3YUYEHHBIX PUOOPOB M TEXHUYECKUX YCTPOHCTB

C OMOpOH Ha MX omucaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS OMOB, TUTPOMETp, MapoBas
TypOuHa, aMIepMETp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, HarpeBaTeJIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), DIEKTPUUYECKHE TMPEAOXPAHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MHCIOJNb3ys 3HAHHUS O CBOMCTBax
¢u3nUecKux ABICHUH U HEOOXOAMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

° pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U M3MEPUTENIbHBIE TPUOOPHI [0 CXemMaM
U CXEMaTUYHBIM pPHCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPAHMsI, dJIEKTPOCKOI, PEOCTAT), COCTABIISTh CXEMBbI 3JIEKTPUUECKHUX
Leneil ¢ MOoCcIel0BaTeNIbHBIM U NapajuIeIbHbIM COSJUHEHUEM JIEMEHTOB, pa3inyas yCIOBHbBIE
0003HaYeHHSI DJIEMEHTOB AJIEKTPUUECKUX LETel;

° OPUBOIUTH MpHUMEpPHl (HAXOIWUTh HH(OpPMALMIO O TpHUMEpax) MPaKTUYECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€30MacHOCTH



npu oOpalieHuu ¢ npubopaMM M TEXHUYECKUMM YCTPONCTBAMM, COXPAHEHHs 3[0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKpY KaloIIei cpeie;

° OCYILECTBIISATh MOUCK MH(pOpMaIu GU3NIECKOTO conepkanus B IHTepHETE, HA OCHOBE
UMEIOIIUXCS 3HAHUN U IyTEM CpaBHEHUs IOIIOJIHUTEIIbHBIX HCTOYHUKOB BBIIENIATH HH(OPMALIHIO,
KOTOpas ABJISETCS NPOTUBOPEYUBOI UM MOXKET OBITh HEIOCTOBEPHOM;

° UCIIOJIB30BaTh TPU BBINOJHEHUN YYEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO JHTEPATypy
(U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

° co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHE YCTHbIE COOOmIeHHs, 00001as
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHHKOB (PM3MUYECKOTO COJEPXKAHHsI, B TOM YHUCIIE MyOJINIHO
IPEACTaBIATh PE3yJbTaThl IPOEKTHOM WM HCCIENOBATEIbCKONW JAEATENBHOCTH, IPH 3TOM
IPaMOTHO HCIOJb30BATh W3YUYCHHBIN MOHATUHHBIA amnmapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIUICHHUE IIPE3CHTALNEM;

° OpYA BBHIOJHEHUH YYE€OHBIX TPOEKTOB M HCCIEIOBAaHUN (U3UYECKUX IPOLECCOB
pacrpenesaTb 0043aHHOCTU B TPYIIIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHWBAaThb COOCTBEHHBIN
BKJIaJl B JICSITEIBHOCTh T'PYMIIBI, BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIISSL
TOTOBHOCTb pa3penat KOH(PIUKTHI.

K koH11y 00yueHus B 9 kiiacce npeIMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHbBI OTPaXaThb
c(OpPMHUPOBAHHOCTh y 00yUaIOIIUXCSl YMEHHUI:

° UCTIONB30BaTh IOHATUS: CHUCTeMa OTCuéTa, MarepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUs, Nedopmanus (ynpyras, IIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U HEPErpy3Kd, LEHTP TSHKECTH, aOCOJIOTHO
TBEPJI0€ TEJO, LIEHTP TSHKECTH TBEPOTO Tejla, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH()Pa3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M TAIIBHO30PKOCTh, CIIEKTPHI MCITYyCKaHHs W TOTJIONIEHHsI, anbda-, OeTa- u
ramMMa-u3JIy4eHusi, U30TOIbl, sAepHAas YHEPTeTHKA,;

° pa3nnyath sBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBH)XEHUE,
PaBHOYCKOPEHHOE IIPSIMOJIMHEIHOE IBI)KEHIE, CBOOOIHOE MaieHUE TEJI, PABHOMEPHOE JIBIDKCHNE
10 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE, KOJeOaTeIbHOEe MIBIDKEHHE
(3aTyxarolye 1 BbIHYKJCHHBIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHHE, OTpaKeHHE 3BYyKa,
OpSMOJIMHEHHOE paclpocTpaHeHHe, OTPaKEHUE M IPEeIOMJICHHE CBeTa, IMOJHOE BHYTpPEHHEE
OTpaXCHHE CBETa, Pa3JIOKEHHE OeJoro CBETa B CIEKTP U CIOKEHHE CHEKTPAIBHBIX IIBETOB,
JCTIEPCHSI CBETA, €CTECTBEHHAsl pPaJHMOAaKTUBHOCTh, BO3HHKHOBEHHE JIMHEHYATOTO CIEKTpa
U3JIYYEHHUs1) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (pr3HYecKoe SIBICHUE;

° pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (M3MUECKUX SBICHUH B OKpY’KaromeM Mupe (B
TOM YHciie (PU3MUECKUe SIBICHUS B PUPOJIC: IPUIIMBHI M OTIIUBBL, ABIKeHHE Tu1aHeT CoTHeYHOU
CHCTEMBI, PEAKTUBHOE JIBUKECHHE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIeTPSICEHUE, CeHCMUYECKHE BOJIHBI, IlyHAMH, 3X0, [IBETa TeJl, ONITUYECKUE SIBJICHUS B IPUPO/IE,
OHoyIoTNYecKoe JIEHCTBHE BHIMMOTO, YJIBTPA(QHOIETOBOTO M PEHTTEHOBCKOTO H3ITyYeHHH,
€CTECTBEHHBIN paJOaKTUBHBIN ()OH, KOCMHUYECKHE JTyUH, PAJAHOAKTHBHOE U3TyICHUE IPUPOIHBIX
MHUHEpaJIOB, JeWCTBUE PpAJAMOAKTHBHBIX HW3IYYEHHH Ha OpPraHu3M YeJIOBEeKa), MPU 3TOM
NEePEeBOJIUTh MPAKTUYECKYIO 3a/auy B yUe€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKM)
(bu3NYECKUX SIBICHUM;

° OTHCHIBATh M3YYCHHBIC CBOWCTBA TN M (DPU3MUYECKHE SBICHUS, UCIOIB3YsS (U3NIECKHE
BEJIMYMHBI (CPEHSS 1 MTHOBEHHAsI CKOPOCTH TeJla TP HEPaBHOMEPHOM JBIKEHUH, YCKOPEHHE,



nepeMenieHue, myTh, yrioBas CKOpOCTb, CUjla TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSKECTH, YCKOPEHUE
CBOOOJTHOTO TaJEHHsI, BEC Tella, WUMIYJbC Tella, MMIYJIbC CHJIBI, MeXaHHuYeckas pabora u
MOIIHOCTb, IOTEHI[AJIbHASL SHEPT U TEJIA, HOIHATOr0 HaJl IOBEPXHOCTHIO 36MJIU, TIOTEHIMAIbHAS
SHEPrusl C)KATOM MPY>KUHBI, KHHETUYECKasl SHEPTHs, MOJIHAsI MEXaHUYecKasi SHeprus, Nepuosa u
4yacToTa KojeOaHui, JUIMHA BOJHBL, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, IIOKAa3aTellb
NPEJIOMIICHUS CPEJIbl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAYCHHUS U €IUHUIIBI (PU3UUECKUX BEIMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKyI0 BEJIMYMHY C APYTMMU BEIMYMHAMH, CTPOUTH TpapuKd H3yHYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHUNH;

° XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUYECKHE SIBICHHS M TPOLECCHI, MCIONB3YS 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH BCEMHPHOI'O TATOTEHMSI, MPUHLMII CYNEPIIO3ULUU CHJI, TPUHIUI
oTHOcUTeNbHOCTH ["anmunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U TPEJOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsSJ0BOIO M MAacCOBOTO YHCEN MPHU SACPHBIX
peakmusX, NP OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alliChIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

° 00BACHATH (PM3UUYECKUE TIPOIECCH U CBOWCTBA TEJN, B TOM YUCIIEC U B KOHTEKCTE CUTYyaIUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYHMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsiICHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOH Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UYECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

° pemiate pacuéTHbIe 3a7auu (OMHUPAIOLIUEC Ha CUCTEMY U3 2—3 ypaBHEHHIl), UCHIONB3YS
3aKOHBI ¥ (POPMYJIBI, CBS3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAN3a yCIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIIATH HEIOCTAIOIIME WM M30BITOYHBIC JaHHBIE, BHIOMPAThH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC JJISi PpEHICHUS, IMPOBOAWUTH pAcu€Thl M OICHHUBATH
PEATMCTUYHOCTH MOJTYYEHHOTO 3HAYCHUS (PU3NYECKOM BETUUYHUHBI;

° pacro3HaBaTh MPOOJIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIN (HPU3HUUECKUX METOJIOB,
UCIIONIb3YSl ONUCAHHWE HCCIIEOBAHMS, BBIIEISATH IPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBATh
IPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, JelaTh BbBIBOJBI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOJCHUH U OMBITOB;

° HPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIUH, 3aBHUCHUMOCThH IEpHoia
Kosie0aHuM MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYbl MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIEKTp, U3yUEHHE CBOMCTB M300pa)keHUs B INIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npeaMeTa B coOOMparolei JT1MH3e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYI0BaHUSI, ONIUCHIBATH X0
OTIBITa U €T0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

° OPOBOJIUTH IpPHU HEOOXOIUMOCTH CEpPHUI0 MpPSIMBIX H3MEPEHHH, ompenenss CpeaHee
3HAUYCHHUE U3MEPSIEMON BETUYNHBI ((POKYCHOE PACCTOSTHUE COOMPAFOIICH JTUH3bI), 000CHOBHIBATH
BBIOOp crioco0a m3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

° IPOBOJUTH HCCJEOBaHUE 3aBHCUMOCTEH (DU3NYECKMX BEIMYUH C HCIIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBHXKEHHUU Oe3
HAYaJbHOM CKOpPOCTH, IepHojia KojeOaHWH MaTeMaTH4eCKOro MasTHHUKA OT JUJIMHBI HHUTH,
3aBHCHMOCTH yTJla OTpa)KE€HUS CBETa OT yIJla MaJeHMs U YIJia IPeIOMIICHUs OT YyIJia NajJeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TaOJIUIl ¥ TpaUKOB, AETaTh BEIBOBI 10
pe3yJibTaTaM HCCIe0BaHNUS;

° MIPOBOAMTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BETUYHH (CPEIHSISI CKOPOCTh U YCKOPEHUE
Teja MpU paBHOYCKOPEHHOM JBM)KEHUU, YCKOPEHHE CBOOOTHOTO MaeHUs, )KECTKOCTD MPY>KUHBI,



KOA(P(UIIMEHT TpeHHsI CKOJBXKEHHUs, MeXaHudeckas paboTa MU MOIIHOCTb, YacTOTa U TEPUOJ
KOJICOAHN MAaTEMaTHYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOLIEH JINH3BI,
pPaIuOaKTUBHBIA (OH): TIIAHUPOBATH MU3MEPEHHUS, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHHUS], CIIEYs IPEAIOKEHHON MHCTPYKIUH, BBIYUCIIATh 3HAYEHUE BEIMYMHBI U
AQHAJIM3UPOBATH MOJIYYEHHBIE PE3YIbTAThI C YUETOM 3aJIaHHOM MOIPEIIHOCTH U3MEPEHUM;

° coOuoaTh TpaBWiIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;
° pas3n4aTh OCHOBHBIE IPU3HAKM U3YYCHHBIX (PH3HMUECKUX MOJICIICH: MaTepHuaibHas TOUKa,

abCoJIIOTHO TBEPJIOE TEJIO, TOUECUHBIM NCTOYHUK CBETA, JIy4, TOHKAs JMH34a, IUIaHeTapHas MOJelb
aTOMa, HyKJIOHHasi MOJIEJIb @aTOMHOT'0 Spa;

o XapaKTepU30BaTh IPUHLIMIIBI AEUCTBUS U3YyUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMOpoil Ha uX omucaHus (B TOM 4YMCIE: CIMJIOMETp, JATUYUKU IIOJIOKEHUS, PAacCTOSHUS U
YCKOPEHHUs, pAaKeTa, 53XO0JIOT, OYKH, IepHUcKol, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHUS O CBOMCTBAaX (DHU3MUYECKHUX
SIBIICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

° UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YUYEHHBIX TEXHMUYECKHUX YCTPONCTB,
U3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTUYECKUX IPOLIECCOB IIPU PEILICHUH Y4eOHO--TIPaKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOCHUS U300paKEHUI B IJIOCKOM 3€pKajie U coOuparoien
JINH3E;

° OPUBOANUTh HpUMEpbl (HAXOAUTh HHGOPMALMIO O HpPUMEpPax) MPaKTHYECKOro
UCIOJIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM KM3HU Ui oOecrieueHust 0e301acHOCTH
npu oOpamieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHUS 3/I0pPOBbS U
COOJIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KalOIlEel cpefe;

° OCYILECTBIIATh MOUCK HMHpOpMaLuu (pu3MUecKoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYsI IOUCKOBBIN 3a1IpOC, HAXOJUTh IIyTH ONPEAEICHNS JOCTOBEPHOCTU
MOJIy4€HHOM MH(OpMaLMK Ha OCHOBE UMEIOIINXCS 3HAHUIN U TOTIOJTHUTEIbHBIX HCTOUHUKOB;

° UCIIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJlaHUil HAYYHO--TIOMYJIIPHYIO JIUTEPATYPY
(bu3nuecKoro cojepxaHus, CIPaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOILEHMS Ha OCHOBE MH(OpMaLMKU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEp’KaHus, MyOJMYHO MPEJICTaBISITh pPE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATEIbCKON JESATENIBHOCTH, NP 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBII NOHATUIHBIN anmapar u3y4yaeMoro pasjena (pU3UKd U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0cOOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.

METAIIPEJJIMETHBIE PE3YJIbTAThBI

B pesynbprare ocBOeHHMS pOorpaMmbl 1o (U3HKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHHS Y
oOyuaromierocss OyayT chopMupoBaHbl MeTampeIMeTHbIE Pe3yJbTaThl, BKJIIOYAIOIINE
MO3HABATENIbHBIE YHHUBEpCAIbHbIE Y4YeOHbBIE MACHCTBHS, KOMMYHUKATHBHBIE YHUBEpCAIbHBIE
y4eOHbIe JeHCTBHSI, PETYJISTUBHBIC YHUBEPCAbHbBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/IbHbIEC YHHMBEpPCAJbHbIE YUeOHbIe JeiicTBUS

ba3oBble JlorHYecKue AeHCTBUA:
° BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHUI);



° yCTaHABJIMBAThH CYIIECTBCHHBIH MPU3HAK KJIACCH(HUKAIIMHA, OCHOBAHWUS JJIs1 0000IICHUS 1
CpaBHEHUS,

° BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B pacCMAaTpPUBAEMBIX (DaKTax, JAHHBIX U
HaOJTFOICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHHSIM;

° BBISIBIISIT TIPUYMHHO--CJICJICTBEHHBIC CBSI3U TPU HM3yYCHHH (DU3MYECKHX SIBICHUH |
MIPOILIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3UUYECKUX BEIUYHH,

° CaMOCTOSTEIIbHO BBIOMpaTh Croco0 perieHust yueOHon (pu3nyeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEUICHHUs, BHIOOP HamOOJIee MOAXOJSIIEIO ¢ yU4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKue 1elcTBUA:

° MCII0JIb30BaTh BOMPOCH! KaK MCCIICI0BATEIIBCKUIT HHCTPYMEHT TIO3HAHHMS,

° MPOBOJMTH IO CAMOCTOSITEIIbHO COCTABJICHHOMY IUIAHY OITBIT, HECIOMXKHBIH (PHU3NUCCKHIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUINICCKOTO SIBIICHUS;

° OLICHUBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh WMH(POPMAINIO, TOIYYEHHYIO B XOJ€
MCCJICIOBAHMS MJIH SKCIICPUMEHTA;

° CaMOCTOSTENILHO (POPMYJIMPOBaTH OOOOIIEHHS ¥ BBIBOJIBI IO PE3yJIbTATaM MPOBEAEHHOTO

HaOJI0ICHNS, ONIBITA, UCCIICTOBAHMS,

° IPOTHO3UPOBATH BO3MOXKHOE JajbHEWIee pa3BUTHE (PU3MUYECKHX IPOIECCOB, a TAKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

° NPUMEHSTHh Pa3IMYHBbIE METO/bI, MHCTPYMEHTBI M 3alpoChl NPH TOHUCKE M OTOOpE
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON yueOHO (hU3nYecKoi 3a1aun;

° aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH MH(POPMAIUIO Pa3IUYHBIX
BUJIOB U (DOPM IpeICcTaBICHUS;

° CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (GOpMYy NpPEACTaBICHUS HHQOpPMAIUK U
WITIOCTPUPOBATH pelllaeMble 33a49i HECJIOKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoil 1
UX KOMOUHAIMSIMH.

KomMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

° B XOJIe 00CYKIeH!s yueOHOTO MaTepuasa, pe3yJbTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB
3aaBaTh BONPOCHI IO CYMIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIE Ha
peleHne 3a7auil U MoJiiep)kaHue OyaroxkenareaIbHOCTH OOLIeHNUS;

° COIOCTABJIATb CBOU CYXKIEHHUS C CYXIACHUSAMH JPYIMX YYaCTHUKOB JIHAJIOra,
00OHapy»XUBaTh Pa3JInYMe U CXOACTBO MO3UIUI;

° BBIPAKATH CBOXO TOUYKY 3PEHHU B YCTHBIX U NMCbMEHHBIX TEKCTaX;

° nyOJMYHO  TOPEACTaBIATh  Pe3yJbTaThl  BBIIOJIHEHHOIO  (DU3MYECKOrO  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHts, IPOEKTA);

° MOHMMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WHAUBUAYAIbHON pabOTHI pU

pelIeHnr KOHKPETHON (pU3NYECKOM MPOoOIeMbl;

° IPUHUMATh IEJIM COBMECTHOW J€ATEIbHOCTH, OpPraHU30BBIBaTH JCHCTBHS IO €€
JOCTHDKEHUIO: paclpesieNiaTh poiii, 00CYkaTh MPOIECChl U Pe3yibTaThl COBMECTHOM PabOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

° BBIMOJHATh CBOK YacTh paboOThl, JOCTHras KaueCTBEHHOIO pe3yjbTara IO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYSI CBOU JAEUCTBHUSA C IPYTUMU YJI€HAMH KOMaH/[bl;

o OLIEHUBATh Ka4eCTBO CBOETO BKJI/a B OOLIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTENEHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMO/IEHCTBUS.

PeryasiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA



Camoopranuszaums:

° BBISBIISATH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTyalUsAX, TPEOYIOMUX IS PELIeHUs
bu3nUecKux 3HAHUMH;

° OPUEHTUPOBATHCS B PA3IMYHBIX [OAXO0JaX NPUHATUS pelIeHUud (MHAUBHIYaIIbHOE,
MPUHSITHE PELICHUs B TPYIINe, IPUHATHE PELICHUH IPYIIOif);

o CaMOCTOSITENIFHO COCTAaBJIATh AJNTOPUTM peIIeHUs (U3UYECKON 3ajaud WM IJIaHa
UCCIICIOBAaHUS C  Y4€TOM HMEIOLIMXCS PECYypCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATh MIpe/iaraéMble BApUAHTHI PELICHUM;

° Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a pPEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

o JlaBaTh aJIEKBATHYIO OLICHKY CUTYAIlMH U MpeyiaraTh MiaH e€ U3MEHEHNUS,

° OOBSCHATH MPUYUHBI TOCTHXKEHUS (HEAOCTH)KEHHUS) PE3YJIbTaTOB ACSITENbHOCTH, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

° BHOCHTH KOPPEKTHBBI B JICATCIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHUS (PUINICCKOTO

WCCJIC/IOBAHUS WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHUBILIUXCS CUTYyallUH,
YCTaHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;

° OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUIM;

o CTaBUTh c€0sl HA MECTO JAPYTOro YeJIOBEKa B X0/1€ CIIOPa MM JUCKYCCUM Ha HAYYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

° OpU3HaBaTh CBOE IMpaBO Ha OWMOKY MNpU peleHud (U3MYeCKUX 3ajad WiId B

YTBCPKACHUAX HAa HAYUYHBIC TEMbI U TAKOC K€ IIPABO APYTOTO.
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