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AHHOmMmayus kK pa6oueti npozpamme npedmema «Pusuxka»
d/15 o6yuarowjuxcsa 7-9 Kaaccos

Pa6ouast mporpamMma no ¢pusuke JJis o6ydaroiuxcs 7-9 KjaccoB coCTaBJieHa B
COOTBETCTBUU C TpeboBaHUsAMHU PefiepasbHOr0 TroCyapCTBEHHOI0 06pPa30BaTeJbHOIO
CTaHJapTa OCHOBHOTrO 0611ero o6pa3oBaHusi, yTBepKAeHHbIN [[pukazoM MuHucTepcTBa
o6pa3oBaHus U Hayku Poccuiickoit @enepanyu ot 17.12.2010 r N2 1897 «06 yTBepKaeHUU
deaepasbHOr0 TOCyJapCTBEHHOTO 00pa30BaTeJbHOTO CTaHAApPTA OCHOBHOIO  OOILEro
06pa30BaHUsI», HA OCHOBE CJIeYIOLIUX JJOKYMEHTOB U MaTepHUaJoOB:

3akoHa P® «06 o6paszoBanuu B Poccuiickoit ®egepauuu» ot 29.12.2012 N2 273-
®3;

[Ipukaza MunnpocBeueHuss Poccun ot 20.05.2020 N2 254 «O ¢enepasbHOM
nepeyHe y4eOHUKOB, PEKOMEHJYEMbIX K HCIOJb30BAaHUIO MPH peaju3aldid HMeIrux
rocyZlapCTBEHHYI0 aKKpeAuTalUl0 00pa30BaTesIbHbIX MPOrpaMM HayaJbHOrO O6IIero,
OCHOBHOT0 0011ler0, CpeJJHEr0 061[eT0 0O0PA30BAHUS»;

nporpaMmbl «@u3uKa» 1 06ydarouxcs 7-9 kiaaccoB 0611e06pa3oBaTebHbBIX
ko1 aBTopoB: E. M. 'yTHuk, M.A. IleTpoBa, 0.A. YepHukoBa.

Ilesin npeaMera:

® VyCBOEHME V4YalllUMHMCAd CMbICJIa OCHOBHBIX TMOHSATUA W 3aKOHOB (QU3UKH,
B3aUMOCBSI3U MEX/1y HUMU;

e (JopMHUpOBaHHE CUCTEMbl HAyUYHbIX 3HAHHUU O HpuUpojie, ee PpyHJaMeHTaNbHbBIX
3aKOHax /I/isl TIOCTPOEHHs NpeiCTaBAeHHs 0 pU3UYeCKON KapTUHE MHUPA;

e cucTeMaTHu3alldsl 3HAaHUKA O MHOrooOpasMU OOBEKTOB U SIBJEHUN MNPUPOJIbI, O
3aKOHOMEPHOCTSX MPOILIECCOB U 0 3aKOHAX GU3UKHU /I 0CO3HAHHUS BO3MOXKHOCTHU
pPa3yMHOr0 HCIIOJIb30BAaHUS [JIOCTHXKEHUH HAyKd B JaJibHeHlleM pa3sBUTHUHU
[MBUJIU3ALUY;

e ¢dopmupoBaHMe YyOEXKAEHHOCTU B I[M03HABAEMOCTH OKPYXKAWIIEro MuUpa U
JIOCTOBEPHOCTH Hay4YHbIX METO/IOB €r0 U3y4eHHs;

e OpraHu3alus 3K0JIOrHYeCKOro MblIJIEHUS U [IEHHOCTHOTO OTHOULIEHUS K IIPUPO/IE;

e pa3BUTHE MO3HABATEJbHbIX HHTEPECOB M TBOPYECKUX CIIOCOOHOCTEM yyalluxcs, a
TaKKe MUHTepeca K paclIMpeHUI0 U yriayojeHu0 GU3WYEeCKUX 3HAHUU U BbIOOpa
$u3nKu Kak NpoPUJbHOrO IpeMeTa.

JlocTxxeHue 1jesie o6ecrieyrBaeTCs pellleHrHeM CAeAYI0IUX 3a4ay4:

e 3HAKOMCTBO Y4alllUXCS C METO/IOM Hay4YHOTO MMO3HAHUS U METOJaMH UCCJIe[J0BaHHUS
00'bEKTOB U SIBJIEHUU IPUPO/IbI;

e MnpuobpeTeHHe y4aluuMHucs 3HAHUU 0 MeXaHHUYeCKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX UM  KBAHTOBBIX  SIBJIEHUSX, (QU3UYECKHX BeJUYHUHAX,
XapaKTePU3YILUX ITH SABJIEHUS;

e ¢dopMHpoBaHMEe Yy y4YalIUXCd YMEHUH HAOJ0JaTh NPUPOJHbIE SIBJEHUS U
BBITNIOJIHSATD OIBITHI, JIJAOOPATOPHBIE PA6OTHI U IKCIIEpUMEHTaJIbHbIe UCCJIeJOBAHHUS



C MHCHO0JIb30BaHMEM M3MEPUTEJbHBIX NPUOOPOB, IWHWPOKO MPUMEHSEMBIX B
NPaKTUYECKOU XXKU3HU;

® OBJIJleHHE YYalllUMHUCA TaKMMH OOlLieHayYHbIMU NOHATHUSIMH, KaK NPUPOJHOE
sBJIeHUe, 3MIHUPHUYECKM  YCTAaHOBJEHHbIH  ¢akT, 1mpobJsieMa, TUIOTE3],
TeOpeTUYEeCKUN BbIBOJI, pe3yJIbTAT 3KCIEPUMEHTAJIbHOU IPOBEPKY;

e [OHMMaHMe VyYallMMUCA OTJMUYUKA HAy4dHbIX [JaHHbIX OT HENPOBEPEHHOU
nHdopMaluy, LlEHHOCTH HayKH LIS YZ0BJIETBOPEHUS ObITOBBIX,
NPOU3BOJCTBEHHBIX U KYJIbTYPHbIX IOTPEOHOCTEN YesI0BEKA.

B mnporpamMme oTpakaeTcsl peasvd3allMsi BOCIUTATEJbHOrO IOTEHI[MaJa ypoKa
OU3UKH, KOTOPBIH npejroJiaraeT MCIOJIb30BaHHWE pPa3JUYHbIX BHJIOB W (opM
JlesITEJIbHOCTH, OPUEHTHPOBAHHON Ha IieJieBble IPUOPUTETHI, CBSI3aHHbIE C BO3PACTHBIMU
0COOEHHOCTSIMU 0OYYAIOIIUXCS.

Paboyas nporpaMmma no ¢usukKe npejnosaraeT UCIob30BaHue ciaeytoilero YMK:

1. YuebHuk. Pusuka - 7 kiacc, aBTtop A.B. Ilépwiukuyd, A.M. HBaHOB;
PexomenaoBaHo MO P® . MockBa. «I[IpocBelieHue»;

2. Pabouasa Terpaap. Pusumka 7 kjgacc K y4ye6Huky A.B. Ilépbimiknna/ T.A.
XanHaHoBa, H.K. XanHaHoB. /[poda.

3. YyebHuk. ®Pusuka - 8 kiuacc, aBTtop A.B. Ilépbimikud, A.M. HBaHOB;
PexomennoBano MO P® . MockBa. «IIpocBeleHue»;

4. Pabouyas Terpaab ®Pusrvka 8 kiaacc k y4ye6bHuky A.B. Ilépbimikuna/ T.A.
XanHaHoBa, H.K. XanHaHoB. /Ipoda.

5. Yue6nuk. ®usuka - 9 kiacc, aBtop A.B. [1épbimkul, 'yTHuk E.M, A.W. UBaHOB,
[lerpoBa M.A. PekomenioBanHo MO P® . Mockaa. «IIpocBelieHue;

6. Pabouas Terpagp Pusuka 9 knacc k y4yebHuky A.B. Ilépeimkuna/ T.A.
XanHaHoBa, H.K. XanHaHoB. /Ipoda.

CodepiicaHue npozpammbsbl npedcmas/ieHo caedylowumu pazdesamu:

1. nosicHUTeJibHas 3aMKcKa

2. IJIaHUpyeMble pe3ybTaTbl 0CBOEHUSI yUEOHOTO NPeJMETa;

3. cozepkaHue y4e6HOTO MpeMeTa;

4. TeMaTHU4YeCKOe MJIAHUPOBAaHUE C YKa3aHUEM KOJIMYEeCTBA 4acOB, OTBOJAUMBIX
Ha 0CBOEHME KaX/I0U TeMbl, C y46TOM paboyel mporpaMMbl BOCIUTAHUS

Mecmo Kypca 8 yue6HOM njaaHe
Ha nsyuyenue npegmerta «®usuka» BoijensieTcsa 70 yacoB B roj B 7 ksacce, 70 yacoB

B roj B 8 Kjacce, 105 yacosB B rof, B 9 Kjacce.

IlraHupyemble pe3y1bmanmsl 0c80eHUS y4e6HO20 npedmema
JINYHOCTHBIE pPe3y/IbTaThl



JIudHOCMHbIe pe3yjiasmambusl

Ilampuomuyeckoe socnumaHue:

—IposIBJIEHUEe HHTepeca K HMCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOH
du3nUecKor HayKH;

—ILIeHHOCTHOE OTHOIlIeHHE K JOCTUKEHUSM POCCUNCKUX YYEHBIX-PU3UKOB.
I'padxcdaHckoe u dyxo08HO-HpPA8CMeeHHoe 8ocnumaHue:

—TOTOBHOCTb K aKTHBHOMY Y4YaCTHUIO B OOCYX/J|€eHUMU OOIeCTBEHHO- 3HAa4YMMbIX U
3TUYECKHUX NpoOJieM, CBA3AHHBIX C NPAaKTU4YEeCKUM IPUMEHEHUEM [OCTHXKeHUU
dusuky;

—OCO3HaHHEe BaXXHOCTHU MOPaJIbHO-3TUYECKUX IPUHIUIIOB B 1eSIT€JIbHOCTH YYEHOTO.
Jcmemuueckoe sochumaHue:

—BOCIpPUATHE 3SCTETUYECKHUX KadyeCTB (U3UYECKOM HayKu: e€é TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, IAKOHUYHOCTH. LIleHHOCTH Hay4YHOTr 0 NO3HAaHUS:
—OCO3HaHHEe LIeHHOCTU PU3UYEeCKON HAyKH KaK MOLIHOIO MHCTPYMEHTAa MO3HaHUA
MMPa, OCHOBbI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIIEN COCTABJIAIOILEN KyJIbTYPhI;
—pasBUTHE HAy4YHOM JII0G03HATEJBbHOCTH, HUHTepeca K MCCAe[0BaTeJIbCKOU
JlesTeJIbHOCTH.

®opMmuposaHue Kyabmypbl 300p08bsl U IMOYUOHANbHO20 61a20N0AYYUSA:

—OCO3HaHHWe LeHHOCTH 6Ge3omacHoro o6pasa »JKU3HHU B COBPEMEHHOM
TEeXHOJIOTUYEeCKOM MHPe, BAXKHOCTH IIpaBUJI1 6€3011aCHOTO NNOBEleHH A Ha TPAaHCIIOPTe,
Ha J0porax, C 3JIeKTPUYEeCKHUM U TeNJIOBbIM 060pyZJ0BaHUEM B JJOMALIHUX YCJIOBUSX;
—CcPOpPMUPOBAHHOCTb HaBbIKa pedJIeKCUH, IPU3HAHHWE CBOEro MpaBa Ha OLIUOKY U
TAKOI'0 e IIpaBa y Jpyroro yeJjoBekKa.

Tpydosoe socnumaHue:

—aKTHBHOE y4dacTHe B pelleHUM NpaKTH4YeCKHUX 3aZad (B paMKax CeMbH, LIKOJIbI,
ropo/ia, Kpasi) TeXHOJIOTUYECKOU U COLMaIbHOM HaNpaBJIeHHOCTH, TPEOYIOUUX B TOM
yucse U GU3N4YeCKUX 3HaHUH;

—MUHTEepPeC K NMPAKTHYECKOMY H3y4yeHUI0 npodeccui, CBA3aHHbIX C QU3UKOM.
IJKo/102u4ecKoe eocnumaHue:

—oOpueHTalysl Ha TpUMeHeHUe PU3UYEeCKUX 3HAHUM JIJis pellleHUs 33724 B 06J1aCTH
OKpY’Kamwllleld cpeJibl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKU HX BO3MOXXHBIX
MOCJIe/ICTBUH JIJisl OKpY»Kalollel cpe/ibl;

—O0CO3HaHHe TIJI06aJIbHOTO XapakKTepa 3KOJIOTUYECKHUX Mpo6JieM U MyTed HuxX
pelieHus.

Adanmayusa o6yuyaroujezocsi K USMEHSIWUMCS YCA08UAM COYUA/AbHOU U NpupodHoU
cpedvl:

—IOTPeO6HOCTh BO B3aMMO/IeCTBHUM MPH BbINMOJHEHUH HCCJEJOBAHUN U MPOEKTOB
¢duU3MYeCcKOU HaNPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JIPYTUX;
—TIOBbILIEHUE YPOBHS CBOE€H KOMIIETEHTHOCTHU Yepe3 NMPaKTHUUECKYIO e TeJIbHOCTD;
—IOoTpebHOCTh B GPOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uucjae GOPMYyJIMPOBATH
HUJey, MOHATHUS, TUMOTE3bl 0 GU3UYECKUX OOBEKTAX U SBJIEHUSX;



—o0cCo3HaHUe JePUIMTOB COOCTBEHHBbIX 3HAHWHW U KOMIIETEHTHOCTEH B 006J1aCTH
buU3UKY;

—IJIAHUPOBAHUE CBOET0 PAa3BUTUS B IPUOOPETEHNHM HOBbIX PU3NUECKUX 3HAHUM;
—CTpeMJIEHHE aHAJIM3UPOBATh U BbISBJASATb B3aHMOCBSI3U NPHUPO/bI, 06IIecTBa U
3KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM PU3NYECKHUX 3HAHUH;

—OIlleHKa CBOUX J€MCTBUH C YYETOM BJMSHUS HA OKPYKAKOLILYIO CPely, BO3MOKHbIX
rJ100aJIbHBIX IOCJIEeCTBUH.

MemanpedmemHbie pe3y/1bmambl

7 Kaacc

.VHll6€pC'a/leble no3HasameJibHble delicmeus:

basosvle n02uveckue delicmausi:

—BBbISIBJISITh M XapaKTepU30BaTh CylleCTBEHHbIEe IPU3HAKU 00'bEKTOB (BJIEHU );
—YyCTaHaBJUBaThb CYIeCTBEHHbIM NpU3HAK KJjaccUdUKALlMM, OCHOBAHUA JJid
00600111eHHA U CPAaBHEHUS;

—BBbISIBJIITb 3aKOHOMEPHOCTH W MNPOTHUBOpeYHs B paccMaTpUBaeMbix (akTax,
JlAaHHBIX U Ha6J/II0JeHUAX, OTHOCALIUXCSA K PU3UYECKUM SIBJIEHUSM;

—BbISIBJISITb IPUYUHHO-CJIe/ICTBEHHbIE CBSA3U NPU U3yYeHUHU QU3UUYECKUX IBJEHUN U
IpOLIECCOB; JeJslaTh BBIBO/Jbl C UCIOJb30BaHUEM JeJAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIlOYeHUH, BbIIBUTATh F'UIOTE3bl 0 B3AUMOCBA3SX PU3UUECKHX BEJIUUHMH;
basoesvble uccnedosamenvckue deticmausi:

—MCI0J1b30BaTh BONMPOCHI KAaK UCCIe0BaTEebCKUI HHCTPYMEHT NO3HAHMUS;
—MNpPOBOAUTb IO CaMOCTOSITEJIbHO COCTaBJEHHOMY IIJIaHy OIBIT, HECJOXHbIX
dbusnyeckuil aIKCnepuMeHT, He6oJIbIIOe HccejoBaHUe GU3NIECKOT0 SIBJIEHUS;
Pa6boma c unHgpopmayueli:

—MNpPUMEHSITh pPa3JIMuHble METO/bl, UHCTPYMEHTHI M 3alpOChl IPU MOKCKe U 0THOpe
MHPOpPMaALIMU UJIH JJaHHbIX C Y4ETOM NpeJIo)KeHHON y4yebHOoM Gpr3uiecKou 3a4a4u;
—aHa/IM3MpoBaTh, CHCTEMATU3UPOBAaTb U HHTEPHPETUPOBATh HHPOpPMAILUIO
pas3/IMuHbIX BUJ0B U GOPM NpeCTaBAeHUS;

YHueepcabHble KOMMyHUKamueHble delicmeus

O6bweHue:

—B X0Jle 00CYX/leHHsl y4eOHOro MaTepuaJia, pe3y/JbTaTOB JIabopaTOPHBIX paboT U
IPOEKTOB 33/laBaTh BOMPOCHI M0 CYLECTBY 06CYKJjaeMOM TeMbI U BbICKAa3bIBaTh U/IEH,
HalleJIeHHble Ha pelleHHe 3a/jlauM U NoJJlep>KaHue 0JiaroXeaTeJbHOCTU OO eHUS;
—COMNOCTaBJISATh CBOU CYXJEHHUS C CYXXAEHUSMHU JPYTrux Y4YacTHUKOB JHAJIOTa,
0OHaApPYKMBAaTh pas/liMe U CXOACTBO MO3ULUY;

—BBbIpaXKaTh CBOIO TOYKY 3pE€HHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—y6JUYHO TMPEJCTABJATh pPe3yJbTaTbl BBINOJHEHHOTO (GU3UYECKOT0 OIbITA
(3KcrepyMMeHTa, UcCcaeOBaHUs, MPOEKTA).

CosemecmHasi dessimesabHOCMb (compydHUYecmeo):



—IOHUMATh W MUCIOJb30BaTh IpPEUMYLlecTBa KOMaHAHOM U HWHJAUBHUAYaAJIbHON
paboThl IPU pellieHNH KOHKPEeTHOH PprU3nieCcKOr Npob6JIeMBI;

—MNpPUHUMATD 1[eJIU COBMECTHOU esiTeJIbHOCTH, OPTaHU30BbIBATh JIEUCTBUSA IO €é
JIOCTUKEHHI0: pacipeieisiTh POJIH, 00CYKJaTh IPOIeCChl U pe3y/IbTaThl COBMECTHOM
paboThl; 060061aTh MHEHHUS HECKOJIbKUX JIO/IEN;

—BBIIOJIHAATH CBOIO YacTh paboThl, IOCTUrast KAYECTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIlpaBJEeHUIO U KOOPAUHUPYS CBOU IEUCTBUSA C JPYTUMH YJeHaMU KOMaH/bl;
—OIleHUBATh KayeCTBO CBOEro BKJIaJla B OOUUHA MNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITeJIbHO CGOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/I€HCTBUSI.

YHueepcasbHble pecyasimugHble delicmeust

CamoopzeaHuzayusi:

—BBISIBJISITh NPO6JIeMbl B KU3HEHHbIX M YYEOHBIX CUTyalUsIX, TPEOYIOLIUX [JIs
pelieHHsA GU3UYECKHUX 3HAHUH;

—OPUEHTHPOBATHCS B pa3/IMYHbIX NOAX0JaX MPUHATUS pellleHUuH (MHAUBUAYAJbHOE,
MPUHSTHUE PellleHUs B TPyIIIe, IPUHATHE PELIeHU U IPYINo);

—CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM pelleHus1 GU3UYEeCKOU 3aja4u UJIH TJIaHa
HCCJIeIOBAHUA C YYETOM HMEWUUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh Npe/ijlaraeMble BAPUAHThI pellleHUMH;

—/eJlaTh BbI6OP U 6paTh OTBETCTBEHHOCTD 3a pellleHUe.

CamokoHmpoab (pedaekcus):

—/laBaTh aJIEKBATHYIO OI[€HKY CUTyallMHM U IpeiJiaraTh IJIaH e€ U3MeHEHUST;
—OO'BSACHATD NPUYUHBI JOCTHKEeHUS (HEJJOCTUXKEHHS) pe3yJIbTAaTOB JleTeJbHOCTH,
JlaBaTh OLIEHKY MPUOOGPETEHHOMY OIIBITY;

—OIleHUBATh COOTBETCTBHE pe3yJibTaTa 1[eJIU U YCJIOBUSIM.

IMOYUOHANbHLIU UHMeANeKM:

—CTaBUTb cebGs HA MeCTO Jpyroro 4ejoBeKa B XO0Jie CIlOpa HWJH AUCKYCCUHU Ha
Hay4YHYIO TEMY, IOHUMAaTb MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOro.

[Ipunsimue cebs u dpyaux:

—NIpU3HABaTh CBOE MpPaBO Ha OLIMOKY MPHU pelleHHH GU3UYECKUX 33Jlay WU B
yTBePK/IEeHHUSX Ha HAy4YHble TeMbI U TaKOE€ Ke MPaBo APYyroro.

8 knacc

YHueepca/leble no3HasameJ/bHule delicmeusi:

basosvle 02uveckue delicmaus:

—BBbISIBJISITh M XapaKTepU30BaTh CylleCTBEHHbIE IPU3HAKU 00'bEKTOB (SIBJIEHU);
—YyCTaHaBJMUBaTh CYIIECTBEHHbIA NpPU3HAK KJacCUUKAIUM, OCHOBAHUSA [Jis
06006111eHHA U CPAaBHEHUS;

—BBIFBJATb 3aKOHOMEPHOCTU W NPOTHUBOpEYUsT B paccMaTpUBaeMbIX (akTax,
JlAaHHBIX U HAOJ/II0JeHUSX, OTHOCAUIUXCSA K PU3UIECKUM SIBJIEHUSM;



—BbIABJATb IPUYIXUHHO-CJIeACTBEHHbIE€ CBA3U IIPHU U3YYE€HHUHU (1)I/ISI/I‘IECKI/IX SIBJIEHUM U
nponeccoB; AejiaTb BbIBOJAbI C HCIOJIb30BaHHEM AE€AYKTHUBHbLIX WU HWHAYKTHBHBIX
YMOSaKJ'I}O‘-IeHI/II\/'I, BbIIBUI'AaTb 'MIIOTE3bl O B3BAMMOCBA3AX (1)H3PI‘~I€CKI/IX BEJIMYHH;

—CaMOCTOSITeJIbHO BbIOWpPATh CNOCOO pelleHUsA y4ebHOU ¢GHU3UYEeCKOM 3ajlauu
(cpaBHeHHEe HECKOJIbKMX BapHMaHTOB pelleHHts, BbIOOp HauboJsiee MOAXOAALLETO C
Y4E€TOM CaMOCTOSITEJIbHO BblJl€JIEHHbIX KDUTEPUERB).

Bbaszosvle uccnedosamenvckue delicmsusi:

—MUCII0JIb30BaTh BONMPOCHI KaK UCCJIe[0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
—MpPOBOAUTb MO CAaMOCTOSITEJIbHO COCTAaBJIEHHOMY IUJIAaHY OIbIT, He- CJIOXHbIN
dH3UYeCcKU SKCIEPUMEHT, HEOOJIbIIIOE UCCieloBaHUEe GU3UUYECKOTO SIBJIEHUS;
—OIleHUBaTh Ha MPHUMEHHUMOCTb U JIOCTOBEPHOCTh HMHGOpMaAIHIO, MOJYYEHHYIO B
X0/le UCCJIeIOBAaHUS UM SKCIEPUMEHTA;

—CaMoCTOAATeJIbHO (QOpPMYyJIUpPOBaThL 000OIIEHHMS W BbIBOJbI MO pe3yJbTaTaM
MpOBeAEHHOI0 HAGJIIOIeHUS, ONIbITA, UCCJIE/JOBAHUS;

—MNpPOrHO3UpPOBaTh BO3MOXKHOE JajibHelllee pa3BUTHe PU3UYECKUX NPOLECCOB, a
TaK>Ke BbIJIBUTATh MPEJI0JI0XKEHHUS 06 UX PA3BUTHU B HOBBIX YCJIOBUSX MU KOHTEKCTAaX.
Pa6boma c unHgpopmayueli:

—IpPHUMEHSTh pa3JIMiHble MEeTO/bl, UHCTPYMEHThI U 3alPOChl PU MOUCKE U OTOOpe
MHPOpMaLIMU UJIM JJaHHbIX C Y4ETOM NpeJIo)KeHHOM y4yebHOoM Ppr3uiecKou 3a4a4uy;
—aHaJIM3MpPOBaTh, CHUCTEMAaTU3UPOBATb M HHTEPINPETUPOBATh HH- ¢opMalrio
pasIUYHbIX BUJI0B U GOPM NpeCTaBJIEHUS;

—CaMOCTOSITEJIbHO BbIOUPATh ONTUMAJIbHYI0 GOpPMY NpeJicTaB/eHUs HHPOpMaI LU U
WJJIIOCTPUPOBATH pelllaeMble 33/1a4M He- CJI0KHBIMU CXeMaMH, JuarpaMMaMy, HHOU
rpadpuKoN U UX KOMOUHAIUSMH.

YHugepcasbHble KOMMYyHUKamMueHbsle delicmeus

O6bweHue:

—B X0Jle 00CyX/leHHsl y4eOHOro MaTepuasa, pe3yJbTaToB JIJabopaTOPHBIX paboT U
MPOEKTOB 33/1aBaTh BOIMPOCHI 10 CYILECTBY 06CY>K/[aeMOU TeMbl U BbICKa3bIBaTh U/IEH,
HalleJIeHHble Ha pelleHHe 33/iauM U NoJJlep>KaHre 6J1aroXesaTeJIbHOCTU OO1eHUS;
—COMNOCTaBJATh CBOU CYXJAEHHUS C CYXXJAEHUSIMHU [JPYyrMX y4acCTHUKOB JMaJiora,
0OHaApPY>KMBAaTh pas/niMe U CXOACTBO MO3ULUY;

—BbIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAaX;

—ny6JIMYHO TMPeACTaBJAATb pPe3yJbTaTbl BbINOJHEHHOTO (GU3UYECKOTO OImbITa
(3KcnepyMMeHTa, UccaeOBaHUs, IPOEKTA).

CosemecmHasi dessmesabHOCMb (compydHUYecmao):

—MOHMMAaTh U HCIOJIb30BaTh MNpeUMyllecTBAa KOMaHJAHOW U HWHJAUBU/YAJbHOU
paboThl IPU pellleHNH KOHKPETHON PU3UUECKON MPOOJIEMBI;

—IpPHUHUMATD LieJIU COBMECTHOM AesATeJbHOCTHU, OPraHU30BBIBATh J€HCTBHUA 10 eé
JIOCTH>KEHHI0: pacnpeiesisiTh POJIH, 06CY>KAATh MPOIECChl U pe3yJibTaTbl COBMECTHOU
paboThl; 06061aTh MHEHHUS HECKOJIbKUX JIO/IEN;



—BBIINOJIHATH CBOIO 4YaCTh pabOThl, JIOCTUras KAYEeCTBEHHOTI0 pe3yJbTaTa I10 CBOEMY
HalpaBJIEHUIO U KOOPAMHUPYS CBOU JIEUCTBUA C PYTUMH YeHaMH KOMaH/bl;
—OIleHUBaTb KayeCTBO CBOEro BKJaZla B OOLMKW NPOAYKT IO KPUTEPUSM,
CaMOCTOATeJIbHO CGOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/eMCTBHUS.

YHueepcasbHble pecyasimueHble delicmeust

CamoopzeaHuzayusi:

—BBISIBJISITh MPO6JIeMbl B >XKU3HEHHbIX M YYEOHBIX CUTYyaLMX, TPEOYIOLUX AJis
pelieHHsA GU3UYECKHUX 3HAHUH;

—OPUEHTHUPOBATHCS B pa3JIMUHbIX NOAX0JaX IPUHATHUS pellleHUH (MHAUBUAYAJbHOE,
MPUHSTHUE PelleHUs B IPyIIe, IPUHSATHE PELIeHU U IPyINon);

CamokoHmpoaws (pepekcusi):

—/laBaTh aJleKBaTHYIO OLIEHKY CUTYyallluH U NpeJJiaraTh IJIaH €€ U3MeHEeHUS;
—O00OBSICHATb NPUYUHBI JOCTHXKEHUS (HEJJOCTHXKEHUS) pe3yJIbTaTOB JeSITEJNbHOCTH,
JlaBaThb OL[EHKY MPUOOPETEHHOMY ONBITY;

—BHOCUTb KOPPEKTHUBbI B /[IeATeJbHOCTb (B TOM 4YHCJIe B XOJ, BbINOJHEHUS
du3UYecKOro ucciae/loBaHUs UJIM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEJNHCTB,
W3MEHUBIINUXCS CUTYAlUH, YCTAaHOBJIEHHbIX OIIMOO0K, BOSHUKIIUX TPY/IHOCTEH;
—OIleHUBATbh COOTBETCTBUE Pe3yJIbTaTa I[eJIU U YCIAOBUSIM.

IMOYUOHANBHBIU UHMeEANEeKM:

—CTaBUTb cebs Ha MeCTO Jpyroro 4esjoBeKa B X0Jie CIlopa WJH JAUCKYCCHM Ha
Hay4HYI0 TeMY, IOHUMAaTb MOTHBbI, HAMEPEHUS U JIOTHUKY IPyTroro.

[Ipunsimue cebs u dpyaux:

—IpH3HaBaTh CBOE MpPaBO Ha ONIMOKY MpPU pelieHUH PU3MYEeCKHUX 3aJad WU B
yTBepPK/IeHHUSX Ha HAyYHble TeMbI U TaKOE€ Ke MPaBo APYyroro.

9 Kaacc

YHueepcasbHble no3HagameabHble delicmeusi:

Bba3zosbie nozuyeckue deticmausi:

—BBISIBJISITh U XapaKTepPU30BaTh CylLECTBEHHbIE IPU3HAKHU 0O'bEKTOB (SIBJI€HUH);
—YyCTaHaBJIMBAaTb CYIIeCTBEHHbIA TMPHU3HAK KJacCUPUKALUMY, OCHOBAHHUA [
060011leHHS ¥ CPAaBHEHHUS;

—BBbISIBJISITb 3aKOHOMEPHOCTH W TMPOTHBOpPEYMs B paccMaTpyBaeMbIX GaKTax,
JITAHHBIX U HAOJIIOIEHUAX, OTHOCAUUXCA K GU3UUECKUM SIBJIEHUSIM;

—BBISIBJISITh IPUYUHHO-CJIe/ICTBEHHbIE CBSA3U IPU U3yYeHUU PU3UYECKUX SIBJIEHUN U
MPOLECCOB; JeJaThb BBIBOJABI C UCIOJb30BaHUEM [JIelYKTUBHBIX U HHAYKTHUBHBIX
YMO3aKJIlDYEeHUH, BbIIBUTATh 'MUNOTE3bl O B3AUMOCBA31X PU3UYECKUX BEJTUUUH;

—CaMOCTOSITEJIbHO BbIOMpPATh CINOCOO pelieHUsA y4eOHOU GU3MYECKOW 3ajaydu
(cpaBHEeHHe HeCKOJIbKMX BapHaHTOB pellleHHs, BbIOOp HauboJiee MOAXOASALIETO C
y4E6TOM CaMOCTOSITEJIbHO Bbl/I€JIEHHbIX KDUTEPUEBR).



baszosble uccnedosamenvckue deticmausi:

—MCI0JIb30BaTh BONMPOCHI KaK MCCJIEJ0BAaTEJIbCKUN UHCTPYMEHT IO3HAHUS;
—IpPOBOJUTh IO CaMOCTOSITEJbHO COCTAaBJIEHHOMY IJIaHY OIMNbBIT, He- CJO0XHbIN
duU3MYEeCKUN IKCIIEPUMEHT, HEGOJIbIIOE UCCIe/loBaHHE GU3UYECKOT O SIBJIEHUS;
—OIlleHUBaTh Ha MPHUMEHUMOCTb U JIOCTOBEPHOCTh MHGOpMaAIHIO, MOJYYEHHYIO B
X0/le UCCJIeIOBaHUS UJIM IKCIIEPUMEHTA;

—CaMOCTOAITEJIbHO GopMyJIMpOoBaTh 06O0OIIEHHUSI W BBIBOJABI 10 pe3yJibTaTaM
NpOBeAEHHOI0 HabJIIOAeHUs, ONIbITA, UCCJIeJOBAHUS;

—IpPOTrHO3UMPOBATh BO3MOXHOE JajibHeHllee pa3BUTHEe PU3HMUYECKHUX MPOIECCOB, a
TaK>Ke BbIJIBUTATh MIPEJI0JI0XKEHH 00 UX Pa3BUTHU B HOBBIX YCJIOBUSIX U KOHTEKCTAaX.
Pa6boma c uHgpopmayueli:

—IpPHUMEHSTh pa3/iIMiHble METO/bl, MHCTPYMEHThI U 3alPpOChl PU MOUCKE U OTOOpE
WHPOpPMaALMKM UJIH JAHHBIX C Y4ETOM MPEAJI0KEHHON y4eOHON GU3UYECKON 3a/1a4H;
—aHaJIM3MPOBaTh, CHUCTEMATU3UPOBATh M HHTEPINPETUPOBATh HWH- QopMaluio
pa3/IMYHbIX BUA0B U GOPM NpeJCTaBIEeHUS;

—CaMOCTOSITEJIbHO BbIOUPATH ONTUMAJIbHYI0 GOpPMY NpeJicTaB/eHUs HHPOpMaAI LU U
WJJIIOCTPUPOBATH pelllaeMble 33/1a4d He- CJA0XKHBIMU CXeMaMU, AuarpaMMamMu, UHOHU
rpad®rKoi U UX KOMOUHALIUSIMU.

YHUBepCCI./leble KOMMYHUKAMUBHbIE deiicmeus

O6weHue:

—B X0/le 00CYX/IeHHsl Y4eOGHOro MaTepuasa, pe3yibTaTOB JabopaTOPHBIX PaboT U
MPOEKTOB 33/laBaTh BONPOCHI IO CYIeCTBY 00CY?KJaeMOi TeMbI U BbICKA3bIBATh U/IEH,
HalleJIeHHble Ha pelleHHe 33/1a4M U NoJJlep>KaHue 6J1aroKe1aTeJbHOCTHU OOIeHUS;
—COMOCTAaBJISATb CBOU CYXJEHHUS C CYXXAEHUSMH JPYTrux YYaCTHUKOB JHAJIOTQ,
0OGHAPYKHUBATh pa3UiKe U CXOACTBO MO3ULUH;

—BbIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—nOy6JUYHO TPeACTaABJATh pe3yJabTaTbl BbINNOJHEHHOTO (HU3UYECKOTO OIbITA
(3KcriepUMeHTa, McCcaeJOBaHUsl, MPOEKTA).

CosemecmHas desimesabHOCMb (compydHUYecmao):

—MOHUMATh M WCIOJIb30BaTh MNpPEeUMYyIllecTBA KOMaHJAHOW U HWHJAMBUYAJIbHOU
paboThl IPU pellleHNH KOHKPEeTHOW GU3MIeCKOW NPO6JIEMBI;

—MNpPUHUMATh 1[eJIU COBMECTHOM JiesITeJIbHOCTH, OPTaHU30BbIBATh JIEUCTBUSA 10 €€
JIOCTHDKEHUIO: pacIipe/iesisiTh POJIH, 06CYK/IaTh IPOLECChI U Pe3yJIbTaThl COBMECTHOM
paboThl; 06061aTh MHEHHUS HECKOJIbKUX JIIO/IEH;

—BBIMOJIHATB CBOIO YaCTh PabOThI, JOCTHUTasi KAYeCTBEHHOTO pe3yJbTaTa 10 CBOeEMY
HalpaBJIEHUIO U KOOPAUHUPYS CBOU JIeHCTBUSA C APYTUMH YJieHaMHU KOMaH/Ibl;
—OIleHWBaTh KayeCTBO CBOEro BKJIaJla B OOHUHA MNPOAYKT IO KPUTEPUSM,
CaMOCTOSITeJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAMU B3aUMO/1eCTBUS.

YHueepcasbHble pezy1simugHble delicmaus



CamoopzaHuzayusi:

—BbISIBJISITh MPO6JIEMbl B >XU3HEHHbIX M YYEOHBIX CUTYaLMSX, TPEOYIOLUX AJs
pelieHUsA GU3UYECKHUX 3HAHUH;

—OpPHEHTHUPOBATHCS B PA3JIMUHbIX MOJAX0/JaX MPUHATHUS pellleHUH (MHAUBUYAJbHOE,
MPUHSATHE PELIeHUs B IPYIIe, IPUHSATHE PELIEHUN TPyNNoi);

—CaMOCTOSITEJIbHO COCTABJISITh aJIFTOPUTM pelieHUs GU3UUEeCKOU 3aJjla4y UJIH IJ1aHa
HCCJIeIOBAHUA C YYETOM HMEWUUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXXHOCTEM,
apryMeHTHPOBATh Mpe/ijaraeMble BApUAHThI pellleHUui;

—/es1aTh BbIOGOP U 6paTh OTBETCTBEHHOCTD 3a PElIeHHUeE.

CamokoHmpob (pedaekcus):

—/1aBaTh aJIEKBATHYIO OLI€HKY CUTyallMU U peJijiaraTh [JIaH €€ U3MEHEHUS;
—O0OBSCHATh NPUYUHBI JJOCTHXKEeHUS (HEJOCTHXKEHMS) pe3yJIbTaTOB [esTeJbHOCTH,
JlaBaTh OLIEHKY MPUOOGPETEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTHUBbI B /[€ATEJbHOCTb (B TOM 4YMCJe B XOJi BbINOJHEHUS
du3UYecKOro ucciae/loBaHUs WJM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEJbCTB,
W3MEHUBIINUXCS CUTYAlUH, YCTAaHOBJIEHHbIX OIIMOO0K, BOSHUKIIUX TPY/IHOCTEH;
—OIleHUBATh COOTBETCTBHE pe3yJibTaTa 1[eJIU U YCJIOBUSIM.

IMOYUOHANbHLIU UHMeEeANeKM:

—CTaBUTb cebs Ha MeCTO Jpyroro 4esjoBeKa B XO0Jle CIlopa WJHM JAUCKYCCHM Ha
Hay4HYI0 TeMY, IOHUMAaTb MOTHBbI, HAMEPEHUS U JIOTHUKY IPyTroro.

[Ipunsimue cebs u dpyaux:

—npU3HaBaTh CBOE MpPaBO Ha OLIMOKY MpPHU pelleHHH GU3UYECKUX 33Ja4y WU B
yTBePK/JIeHHUSX Ha HAyYHble TeMbI U TaKOE€ Ke MPaBo APYyroro.

IIpedmemHbie pe3y1bmambul

7 KJj1acc

[IpeagMeTHBle pe3ysbTaTbl Ha 0a30BOM ypOBHE [JOJDKHbI OTpaXkaThb
chOpMHUPOBAHHOCTDb Y 00y4aIOLUXCA YMEHUH:
—MUCNO0Jb30BaTh MNOHATUA: PU3UYECKHE U XHMHUYeCKHe SIBJeHUs; HabJIIoJeHUe,
9KCIIEPUMEHT, MO/IeJIb, TUII0TEe3a; eUHUIbl GU3NYECKUX BEJIUYMH; aTOM, MOJIEKYJIA,
arperaTHble COCTOSIHUSA BellleCTBa (TBEpPJOe, )KU/IKOe, ra3000pa3Hoe); MexaHh4ecKoe
JIB>KeHHe (paBHOMEpHOe, HepaBHOMEpHOe, IMpPSIMOJIMHENHOE), TpaeKTopus,
paBHOAeWCTBYyWOIAsA cuia, gepopManus (ynpyrasi, MjaacTU4yeckasi), HEBECOMOCTb,
coobuamuecs cocy/ibl;
—pa3nuyaTth sABJeHUs (AuPPy3us; TemJoBOe [ABUKEHHE YacTUL, BelleCTBa;
paBHOMEpPHOEe [BWKEHUE; HepaBHOMEPHOeE JIBUXKEHHE; WHePLUs; B3auMoehcTBUe
TeJl; paBHOBeCHe TBEP/BIX TeJ C 3aKpeNJIEHHOM 0Chbl0 BpallleHUs; llepeaya JaBJleHus
TBEPABIMU TeJaMU, KUAKOCTSMHU U ra3aMy; aTMochepHoe JAaBJieHUE; IJIaBaHUE TeJl;



IpeBpallleHnsd MeXaHUYeCKOM 3Hepruu) Mo ONHWCAHUIO UX XapaKTepPHBIX CBOMCTB U
Ha OCHOBE OIbITOB, IeMOHCTPUPYIOLIUX laHHOE PU3UUYEeCKOe SABJIEeHUE;
—pacno3HaBaTb IpPOsIBJIeHHMEe U3y4YeHHbIX QU3UYECKUX SBJIEHUH B OKpYKalolleM
MHUpe, B TOM 4ucje (pU3HUYeCKHe SIBJIEHUS B NpPU- poJe: NPUMeEPHl JABUKEHHUSA C
pPa3/IMYHBIMU CKOPOCTSAMH B KUBOW U HEXXUBOU NpPUPOJE; JeHCTBUE CUJIbl TPEHUA B
NpUpoJie U TeXHUKe; BJHSIHUE aTMOCPepHOro JaBJieHUS Ha >XUBOM OpraHU3M;
NJIaBaHUE pbIO; pblyard B TeJse 4esIOBEKa; MPU 3TOM IEePEBOAUTH MPAKTUYECKYIO
3a/jla4y B Y4eOHy!0, BBIJEJIATH CylLleCTBEHHble CBOMCTBA/NpPU3HAKU (PU3UYECKHUX
ABJIEHUH;

—OINHUCBHIBAaTh U3y4YeHHble CBOWCTBA TesJ U (QU3HUYECKUe HABJIEHUS, HCIO0JIb3yA
dusuyecKkue BeJIMYMHbI (Macca, 06'b€M, IJIOTHOCTD BelleCTBa, BpeMs, IyTh, CKOPOCTh,
CpefHAsA CKOPOCTb, CWJa YIpPYy- TOCTH, CUJIa TSXKeCTH, BeC TeJsa, ChJa TPEeHHSs,
JlaByieHYe (TBEpPJO- Io TeJsia, )KUJKOCTH, ras3a), BbITAJIKUBAIOLLas CUJIa, MeXaHU4ecKas
paboTa, MOLHOCTB, IJIEYO CHUJIbl, MOMEHT CHUJIbI, KO3(QPUIIUEHT N0JIE3HOTO AeUCTBUS
MexaHU3MOB, KUHEeTHYeCKasl U OTeHI|MabHasi 9HEePTH); IPU ONMUCAaHUU IPABUIbHO
TPaKTOBaTbh (PU3NYECKHUM CMBICJ HCIOJIb3YEMBIX BeJIMYMH, UX 0003HaYeHUd U
eJUHULbl (U3NYEeCKHUX BEJIMYUH, HaXoAUTb ¢GOpPMyJibl, CBSI3blBAKOLIUE JAaHHYO
$uU3MYeCcKy0 BeJIUYHWHY C JPYTUMH BeJWYMHAMH, CTPOUTb IrpaPUKU HU3yYeHHBIX
3aBUCUMOCTeN QU3UYECKUX BeJIU- YUH;

—XapaKTepu30BaThb CBOMCTBA TeJ, GU3UUECKUE SIBJIEHUS W MPOLLECChbl, UCMOIb3YS
NpaBuUJa CJA0XKeHUs cuJ (BAO0Jib OJHOU NpsiMoii),3ak0oH ['yka, 3akoH [lackasisi, 3aKoH
ApxuMepna, NpaBUJ0 paBHOBeCHUA pblyara (6JI10Ka), «30J10TOe MPaBUJIO» MEXaHHUKH,
3aKOH COXpaHEeHMd MeXaHW4YeCKOM 3JHepruu; IMpU 3TOM [JaBaTbhb CJIOBECHYIO
$GopMyIMPOBKY 3aKOHA M 3alIUCbIBATh €r0 MaTeMaTHU4YEeCKOE BbIpaXKEHHUE;
—O00OBACHATH QU3UYeCKHe fBJIEHUS, NMpPOLecCCbl M CBOWCTBA TeJ, B TOM YMUCJIE U B
KOHTEKCTe CUTyallud [PaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABJIATH
NPUYUHHO-CJIe/ICTBEHHBIE CBAA3U, CTPOUTH 00'bsICHEHHE U3 1—2 JIOTUYEeCKUX 1IaroB C
onopo# Ha 1—2 HW3y4YeHHBIX CBOMCTBA PU3IUYECKUX SIBJEHUH, PU3UUECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

—peuiaTh pacyéTHble 3a7a4u B 1—2 f[elCcTBUSA, UCHOJIb3ys 3aKOHbI U (POpPMYJIBI,
CcBsi3blBawlUe QU3UYECKHe BeJUYUHBbl: Ha OCHOBE aHa/iu3a YyCJOBUS 3aJa4yu
3alUCbIBAaTh KpaTKOe YCJO0BUe, NOACTAaBAATh PU3HUIECKUe BEJIMYUHBI B GOPMYJIBI U
NPOBOJUTH pac- YETHI, HAXOAUTb CIIPABOYHbIE JJAHHbIE, HEOOXOJUMBbIe /IJIF pelleHus
3a/]a4, OLleHUBATh PeaJMCTUYHOCTb NOJy4eHHON PpH3HUUeCKON BeJIMUHHbI;
—pacno3HaBaTb Npo6JieMbl, KOTOpble MOXXHO PeLIMTb NPU NMOMOILUA (PHU3UYECKUX
MeTO/I0B; B OIIMCAaHWM MCCJIeJOBAaHUA BbIJENATb NpOBepsAeMoe MNpeAnoJoKeHHe
(runoTtesy), pa3/jiMyaTb U UHTEPNPETHPOBATh NOJIYYEHHbIH pe3yJ/bTaT, HaXOAUThb
OLIMOKHU B XO/le OMBITA, ZleJIaTh BbIBO/bI [10 €r0 pe3yJibTaTaM;

—IPOBOAYTL OMNBITHl MO HaO6JIOJeHUI0 (QU3UYEeCKUX SABJEHUH WU PU3NYeCKUX
CBOWCTB TeJs: ¢GOpPMyJMpOBaTb MpoOBepsieMble IIpeJ- TMOJIOXKEHHUs], CcoOupaThb
YCTAHOBKY M3 IMpPeAJIOXKEHHOTO O0O00pyJOBaHUSA, 3allMCbiBaTb XOJ, ONbITA U



dopMys1IMpOBaTh BbIBO/bI;

—BBbIINIOJIHATB IPSIMble U3MePEeHUs paCCTOSAHUSA, BpEMEHHU, MacChl TeJla, 06’bEMa, CUJIbI
¥ TeMmepaTypbl C MCIOJb30BAaHMEM AaHAJOrOBbIX W LMPPOBBIX NPUOOPOB;
3alUCbIBaTh IIOKa3aHUA NPUOOPOB C YYETOM 33aJaHHOU aOCOJIIOTHOM MOrPElIHOCTH
M3MepeHuH;

—IpPOBOAUTD HCCJIeJOBaHUE 3aBUCUMMOCTH OJHOM GU3UYEeCKOU BEJIMYUHBI OT Jpyrou
C MCINOJIb30BaHMEM MNpPAMBIX HW3MepeHUHW (3aBUCMMOCTH IYTH PpPaBHOMEPHO
JIBUDKYLLEr0Csl Tesla OT BpEMEHHU JIBMXKEHUS TeJla; CUJIbl TPEHHUSA CKOJIbKEeHUs OT Beca
TeJsa, KayecTBa 0OpPabOTKH MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbl TPEHUA OT
IJIOWAAU CONPUKOCHOBEHUS TeJs; CUJIbl YIPYroCTH OT YAJUHEHUS MPY>KUHBI;
BBITAJIKMBAIOILEN CUJIBI OT 00bEMa MOTrPYyKEHHOM 4YaCTU TesJa U OT IMJOTHOCTH
)KMJKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTHU TeJsa, OT IJIyOUHBI, Ha KOTOPYIO
MOTrPY>KEHO TeJIO; YCJOBUM NJIaBaHUSA TeJl, YCA0OBUM pPaBHOBECUS pbluara U 6J10KOB);
y4acTBOBaTh B IIJIAHUPOBAaHHWM y4eOHOIO HCCAe[0BAaHHUsA, COOMpATh YCTAHOBKY M
BBINOJIHATh U3MEPEeHUs, cleAys NpeJIoKeH- HOMY IJIaHy, PUKCUPOBAThb pe3yabTaThl
MOJIy4YeHHOM 3aBUCUMO-CTH GU3UYECKHUX BEJIMYUH B BU/Jie NIPEeJI0KEHHbIX Ta0JIHUL U
rpaduKoB, ZieJ1IaTh BBIBO/bI 10 pe3yJibTaTaM HUCCAe0BaHUS;

—MpPOBOAUTb KOCBEHHbIe U3MepeHUs] PU3NYEeCKHUX BeJUYMH (IJIOTHOCTh BelllecTBa
)KMAKOCTH W TBEPJOro TeJsa; CUJIa TPEHHUA CKOJIbXKEeHUs; JaBJieHHe BO3/JyXa;
BbITQJIKMBAIOILAA CHJIA, [eHCTBYWOIIAsd Ha I[OrPyKEHHOe B JKUAKOCTb TeJlo;
K03$PUILMEHT NO0JIE3HO- I'0 IEUCTBUSA NPOCThIX MEXaHU3MOB), C/1eAys NPeAI0KEHHOU
VHCTPYKUMH: TPpU BBINOJHEHUU H3MEpEeHWH CcoOupaTh 3KCIEePHUMEHTAJIbHYIO
YCTAaHOBKY U BbIYHUC/SATH 3Ha4Y€eHUE UCKOMOUW BeJIU- YUHBIL;

—Cco6/10/jaTh NMpaBWJa TEXHUKHW 06e30MacCHOCTH MNpU paboTe C JiabopaTOpHbIM
0060py/ZlOBaHUEM;

—yKa3blBaTb NPUHIUNbI JEWCTBUS NPUOGOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI,
TepMOMeTp, IMHAMOMETP, COOOLIal0Iecs COCy/bl, 6apoMeTp, pblyar, NOABHUXHBIN U
HeINoJBUXKHBIN 06JI0K, HAKJIOHHAA MJIOCKOCTh;

—XapaKTepu30BaTh NPUHIUIbI JeUCTBUSA U3YYEHHbIX NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOM HA MX OMHUCAaHUA (B TOM 4YUCJe: MOJAUINIHUKY, YCTPOUCTBO
BO/IONIPOBO/IA, TU/IPAaBJIWYECKHMM Npecc, MaHOMEeTpP, BbICOTOMED, MOPUIHEBON HacoC,
apeoMeTp), UCNOJIb3ys 3HAHUSA O CBOMCTBaxX GU3UYECKUX SIBJIEHUH U HEOOXOJUMble
¢du3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

—MNOpPUBOJUTHL NpPUMeEpPbl / HaXOoAUTb MHPOPMALMIO O MpHUMepax NPaKTUYECKOTro
VCI0JIb30BaHUSA (PU3MYECKUX 3HAaHUM B IOBCEJHEBHOM >XU3HU [Jid obeclnedyeHUs
6€30MaCHOCTH NpPU OOpalleHUH C NPUOOpPaMM U TEXHUYECKUMH YCTPONCTBaAMH,
COXpaHeHHUsl 3/10pOBbsi M COOJIIOJIeHUS] HOPM 3KOJIOTUYECKOrO IOBeJeHUsI B
OKpYy»Kalolleu cpeje;

—OCYILeCTBJIATh OTOOP HCTOYHHUKOB MHGOPMaLUHU B ceTU UHTepHET B COOTBETCTBUH
C 3aJlaHHbIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCA 3HAaHUU U NYTEM
CpaBHEHHA pa3J/IMYHbIX MCTOYHHU-KOB BbIJEeJATb MHPOpPMALUIO, KOTOpas ABJSAETCA



MIPOTHUBOPEYUBOHN UJIU MOKET OBITh HEJOCTOBEPHOM;
—MCNO0JIb30BaTh INPU BbINOJHEHUM Y4eOHBbIX 33aJJaHMil Hay4YHO-NOMYJSPHYIO
JUTepaTypy (GHU3UYECKOro CojJep>KaHHs, CIpaBOYHbIE MaTepuasbl, PecypChbl CETHU
WHTepHeT; BJaJeTb MNpPUEMAaMU KOHCIEKTUPOBAHUS TEKCTA, Npeobpa3zoBaHUs
“HbOpMaLMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
—C03/1aBaTb COOCTBEHHbIe KpaTKUe NUCbMEHHbIE U YCTHbIE COOOLIEHUS] HA OCHOBE
2—3 MCTOYHUKOB MHOpMaL U GU3UIECKOTO COAepKaHUs], B TOM 4UcJe NyOJUYHO
JleslaTh KpaTKUe COOOIeHUs O pe3yJibTaTaX MPOEKTOB MU Y4eOHbIX UCCIe0BaHUM;
IIpU 3TOM TIPaMOTHO MCHOJIb30BaThb M3y4YeHHbIM MNOHATHUWHBIM anmapaT Kypca
$H3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTallhe;
—IpH BBINOJHEHUHW Y4eOHBIX TMPOEKTOB U HUCCAeNO0BaHUW pacnpeessTb
00513aHHOCTH B TpyIIle B COOTBETCTBHUM C MOCTABJEHHbLIMU 33ajjlayaMHu, CJAeAUTh 3a
BBINIOJIHEHUEM IlJlaHA JAeWCTBUM, aJleKBaTHO OLIeHUBAaTb COOCTBEHHBINM BKJIAJ B
JlesITEeJIbHOCTb TPYIIbl; Bbl- CTPauBaThb KOMMYHHUKAaTHBHOE B3aHWMOJENCTBUE,
YYUTbIBAasi MHEHHE OKPYKaIOIHX.
8 ki1acc

[I[peMeTHble pe3yJbTaTbl Ha 06a30BOM ypOBHE [AOJ/DKHBI OTpPaXaTh
cpOpMHUPOBAHHOCTD Y 00y4aAKOLUXCS YMEHUU:
—MCINO0JIb30BaTh MOHATHSA: Macca U pa3Mephbl MOJIEKYJI, TENJIOBOE JBUXKEHUE aTOMOB
1 MOJIEKYJI, arperaTHbI€ COCTOSIHUS BELECTBA, KPUCTA/LJINUYeCKHe U aMopdHbIe TeJa,
HacCbllleHHbIA ¥ HEHaChIIeHHbIM Map, BJIQXXHOCTb BO3JyXa; TeMIepaTypa,
BHYTPEHHSSI 3HEPTHS, TEIJIOBOU IBUTaTeE/b; 3JieMEHTAPHbIN 3JIEKTPUYECKUN 3apsf,
3JIeKTpUYEeCKOoe MoJie, TPOBOJAHUKHA U AUIJEKTPUKH, NOCTOSSHHBIN 3JIEKTPUUYECKUH
TOK, MarHUTHOE I0JIE€;
—pa3siMyaTh siBJeHUd (TelJIOBOe pacliMpeHue/cKaTue, Telolnepeaya, TelnjioBoe
paBHOBecHe, CMayMBaHWe, KaNWJJSIPHbIE fBJIEHUs, UCIapeHUe, KOHJAeHcalus],
IJIaBJieHWe, KpucTasausanuss  (oTBepJieBaHHe), KHUIIeHHe, TelJjonepejadya
(TenJionpoOBOAHOCTb, KOHBEKIMS, U3JIyUEeHUE); JIEKTPHU3alUs TeJl, BBAUMO/JIENCTBUE
3aps/0B, JeUCTBUS 3JIeEKTPUUECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aUMO/JEeNCTBUE
MarHuTOB, IeUCTBUE MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHasi
WHAYKIMSI) 1O OINMCAaHWUI0 HX XapaKTEepPHbIX CBOWCTB M Ha OCHOBE ONbITOB,
JIEMOHCTPHUPYIOUUX JaHHOEe PU3UYECKOe SIBJIEHUE;
—pacrno3HaBaTh NpPOsIBJIeHUE U3YYEHHbIX (PU3HUUYECKHUX SBJEHUH B OKpYKalolleM
MHpE, B TOM 4yucje Gu3niecKre siBJeHUs B IPU- pOJie: MOBEPXHOCTHOE HATSXKEHUE U
KaluW/JIIpHble sIBJIEHUS B NPHUPOJie, KPUCTaN/Ibl B NpuUpoae, usaydeHue CoJiHILA,
3aMep3aHHe BOJI0OEMOB, MOPCKHe OpH3bl, 0Opa3oBaHHWe POCHI, TYMaHa, UHEs], CHEera;
3JIeKTpUUYECKHE $BJIEHHUSI B aTMocdepe, 3JIEKTPUYECTBO >KHUBBIX OPraHU3MOB;
MarHuTHoe mnoJie 3eMJy, Jpeid moJito- coB, poJib MAarHUTHOTO NOJIA AJIsl )KU3HU Ha
3eMJie, OJIIPHOE CUsSIHUE; IPH 3TOM NEPEBOJUTh MPAKTUYECKYIO 33/1a4y B YUEOHYIO,
BBI/IEJISITh CylleCTBEHHbIE CBOMCTBA/NIPU3HAKU GPU3UUECKUX SIBJIEHUM;

—OIMIHUCbIBATb H3Yy4YE€HHDLIE CBOMCTBa TeJa U d)HBquCKI/Ie ABJIEHHUA, HC- I10JIb3yAd



dur3nYecKre BeJIUIUHBI (TeMIlepaTypa, BHYTPEHHSS SHePrus, KOJIM4eCTBO TEIJIOTHI,
yZAeJbHasd TeNJIOEMKOCTb BelleCTBa, yJAeJbHasd TeIJOTa IIJIaBJeHHUs, yJAe/bHasd
TelnJioTa Napoo6pa30BaHUs, yAeJbHas TeNJ0Ta CrOpPaHUS TOMJIWBA, KO3PPUIUEHT
M0JIE3HOT0 JIEUCTBUS TEIJIOBOM MallMHbl, OTHOCHUTEJbHAsA BJIAXKHOCTb BO3/yXa,
3JIeKTPUYECKUM 3aps/, CUJIa TOKa, 3JIEKTPUYeCKOe HalpsKeHHe, CONPOTHBJIEHHE
NPOBOAHWKA, VyJeJbHOe CONpPOTHBJEHHE BellecTBa, paboTa ¥ MOULHOCTb
3JIEKTPUYECKOT0 TOKA); IPU ONHMCAHUU NPABUJIBHO TPAKTOBATh GU3UUYECKUN CMBbICJI
HCI0JIb3YEMBbIX BEJIMUYUH, 0003HAaUYEHHUSA U eIUHUL bl GU3UYECKUX BEJIUYHH, HAX0AUTh
dopMyibl, CBA3bIBaIOIME JAaHHYI0 PU3NYECKYI0 BEJIUYHUHY C APYTUMU BeJIUYUHAMY,
CTPOUTH rpadUKU U3yYeHHbIX 3aBUCUMOCTEN GPU3UYECKUX BEJTUYMH;
—XapaKTepu30BaTh CBOMCTBA TeJ, GU3UUECKUE SIBJIEHUS Y NMPOLLECChbl, UCMOIb3YS
OCHOBHbIE IOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpPUU CTPOEHHUS BellecTBa,
NPUHLMI CyNeprno3ulUy No- Jied (Ha KayeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs
3aps/a, 3a- koH OMa J/1g yyacTka uend, 3akoH /lxxoynsa—JleHa, 3aKOH coOXpaHeHHUs
3Hepruy; NMpy 3TOM JaBaTh CJOBECHYIO GOPMYJUPOBKY 3aKOHA U 3allUCbIBATb €ro
MaTeMaTHu4YeCKoe BbIpaXKeHHUe;

—O00BACHATh QU3UYEeCKUe MPOLEeCChl U CBOMCTBA TeJl, B TOM 4YMCJI€e U B KOHTEKCTe
CUTyal U NIPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITD
MPUYUHHO-CJIE/ICTBEHHbIE CBAA3U, CTPOUTH 00'bsiICHEHHE U3 1—2 JIOTUYECKUX 11AaroB C
onopo# Ha 1—2 u3y4yeHHbIX CBOMCTBA PU3NYECKUX SIBJ€HUH, PU3UUYECKHUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

—peuwaTh pacyéTHble 3aJa4d B 2—3 [eNCTBUS, UCHOJIb3Ys 3aKOHbI U GOPMYJIbI,
CBsi3blBawlUe QU3UYECKHe BeJMYUHBbl: Ha OCHOBE aHa/iu3a YCJ0BUA 3a/laydu
3allMChIBAaTh KpaTKOe yCJI0BHE, BbIABIAATD HEJOCTATOK JAHHBIX JIJIf pellleHUs 3a/la4H,
BbIOWpATh 3aKOHbI U GOpPMyJibl, HEOOXOAUMbIe [Jis1 €€ pelleHUs], NIPOBOJAUTb pac-
YEThl U CPAaBHUBATH MOJIyYeHHOe 3HaYeHHe PU3UYeCKON BeJUYHUHbl C U3BECTHBIMU
JlAaHHBIMHU;

—pacno3HaBaTb MpPO6JieMbl, KOTOpble MOXXHO PELIUTb NPHA MOMOLU (GU3UYECKUX
MeTOJ0B; HCIIOJIb3ysd OINMCaHWEe HCCJeN0BaHMUfA, BbIJEJATb INpoBepseMoe
npeAnoJioxKeHue, OlleHWBAaTh NPaBUJbHOCTb NMOpSAJKa NPOBEAEHUS HCCJeJOBaHUS,
Jles1aTh BbIBOJBI;

—IpPOBOJWTb ONBITHl MO HAOJIOJAEHUID (QU3UYECKUX SBJIEHUW MWW (U3NUYECKUX
CBOMCTB TeJs (KanmWJIsipHble SIBJIEHUs, 3aBUCUMOCTb [JaBJIEHHUSI BO3JAyXa OT €ro
00'b€Ma, TeMIlepaTyphbl; CKOPOCTH MpPOILiecca OCTbIBaHUS /HarpeBaHuUs IPH U3JIy4eHUHU
OT LBeTa M3Jly4alllel/nor/o1amliilei N0BepXHOCTH; CKOPOCTb UCITapeHUs BOAbI OT
TeMIepaTypbl >XUJKOCTH W IJIOWIAAU €€ IIOBEPXHOCTH; 3JIEKTpU3alLus Tesl U
B3aMMO/JECTBUE IJIEKTPUUYECKUX 3apA/0B; B3aUMO/eCTBUE NOCTOSAHHBIX MAarHUTOB,
BU3yaJiM3alidsl MarHUTHbBIX MOJield MOCTOSIHHbIX MAarHUTOB; AeWCTBHUSI MAarHUTHOTO
MoJsg Ha TMNpPOBOJHHUK C TOKOM, CBOWCTBAa 3JIEKTPOMarHuTa, CBOMCTBa
3JIeKTpoABUTraTesss  HOCTOSSHHOTO  TOKa):  ¢GOpMyJUpOBaTh  IpPOBepsieMble
NpeAnoJioKeHUsl, CcoOUpaThb YCTAaHOBKY U3 MPEAJOXEHHOro 0060py/loBaHUS;



OIMUChIBATH X0/, ONbITa U POPMYyJIMPOBATh BbIBO/bI;

—BBINOJIHATh MNpPSIMble H3MEpPEHUs] TeMIepaTypbl, OTHOCUTEJbHON BJIA)KHOCTH
BO3/lyXa, CWJIbl TOKA, HAaNpPsKEHUs C MCHO0JIb30BAaHWEM aHaJIOTOBbIX MPUOOPOB U
JlATYNKOB (U3UYECKUX BeJUYUH; CPAaBHUBAThb pe3yJbTaTbl U3MEPEHUU C y4ETOM
3a/laHHOU a6COJIIOTHOU MOTPEIHOCTY;

—IMPOBOAUTD UCCJIEeJOBAHUE 3aBUCUMOCTH OJJHOU PU3UYECKON BEJTUUUHBI OT APYTrou
C UCIOJIb30BAaHHUEM MPSIMbIX U3MEPEHHUU (3aBUCHMOCTb CONIPOTHUBJIEHUS MTPOBOAHUKA
OT €ero /AJIMHbI, MJIOWIAJAU MOIMEPEYHOTO0 CEYEeHHUS U YJAeJIbHOTO CONMPOTHBJIEHUS
BellleCTBa MPOBOJHUKA; CUJIbl TOKA, UAYIEro Yyepe3 MPOBOJHHUK, OT HAMPS>KeHUsI Ha
MPOBOAHUKE; UCCAe[0BaHHE IOCAeJ0BATEJbHOTO U MapasijieJIbHOTO COeJUHEHUH
NMPOBOAHUKOB): MJIAHUPOBATh MUCCAe[OBaHHE, COOUPATh YCTAHOBKY M BbINOJIHATH
M3MepeHHUs, cieays NMpeAJoKeHHOMY IJ1aHy, QUKCHPOBATh Pe3yJ/bTaThl OJY4EeHHOU
3aBUCUMOCTU B BHJe TabJyul, U rpaduUKoOB, JejJaTb BbIBOJblI IO pe3yJbTaTaM
HcceJ0BaHUS;

—IpPOBOJUTb KOCBEHHble H3MepeHHsA O(U3UYECKUX BeJU4YUH  (yJesibHas
TEeNJIOEMKOCTh BellleCTBa, CONPOTUBJIEHUWE MPOBOJHWKA, paboTa U MOIIHOCTb
3JIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHS, COOUPATh 3KCIEPUMEHTAbHYIO
YCTAHOBKY, cjeys NpeaJioxKeHHON UHCTPYKIIUU, U BIYUCAATH 3HAaYEHHWEe BEJIMYUHBI;
—Co6J/II0J]aTh MpaBWJa TEXHUKU 0e30MaCHOCTH MNpU paboTe € JiabopaTOpHbIM
0060py/lOBaHUEM;

—XapaKTepH30BaTh NMPUHLHWNbI AeHCTBHUSA H3YYE€HHbIX MNPHUOOPOB U TEXHUYECKUX
YCTPOUCTB C OMOPOM HA UX ONMHUCAHUs (B TOM 4YHCJe: CUCTeMa OTOIJIEHUS JOMOB,
TUrpoMeTp, nmapoBas TypOHWHA, amIepMeTp, BOJbTMETP, CUETUHUK 3JIEKTPUYECKOH
3HEPrHuH, 3JIEKTPOOCBETHUTEJ/IbHbIE MPUOOPHI, HAarpeBaTesbHbIe 3JIEKTPONPUOOPHI
(mpuMepsl), 3JIeKTPHUUECKHUE NTPeJOXPAHUTEH; 3JIeKTPOMArHUT, 3JIEKTPOJBUTATE b
MOCTOSHHOTO TOKAa), HMCIHOJIb3ysl 3HAHUA O CBOHCTBax (QU3WYECKUX SIBJIEHUU U
Heob6xoJuMble pU3NYECKHE 3aKOHOMEPHOCTH;

—pacmno3HaBaTh NPOCTbIe TEXHUYECKHE YCTPOUCTBA U U3MEPHUTEJIbHbIE MPUOOPHI IO
cxeMaM M CXeMaTUYHbIM PUCYHKAM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, IBUrATEb BHYTPEHHET0 CrOPaHUs, 3JIEKTPOCKOII, pe0CTaT); COCTABJIATH
CXeMbl 3JIEKTPUYECKUX LieNlel C MocaeA0BaTebHbIM U NTapaJijieJibHbIM COeJUHEHUEM
3JIEMEHTOB, pa3Jinyasi YCJIAOBHbIe 0603HAYEHHUS 3JIeMEHTOB 3JIEKTPUUECKUX LIeNew;
—MOpPUBOJIUTh TPHUMEPbI/HAXOAUTh HWHOOPMALMI0 O MNpUMepax MNPAKTUYECKOTO
HCI0JIb30BaHUS (U3HWYECKHUX 3HAHUW B TMOBCEeJHEBHOW >XU3HU /[Jis obecreyeHUs
6€30MacHOCTH NMpPU OOpallleHUU C NpubopaMyu U TEeXHUYECKUMHU YCTPONUCTBAMHY,
COXpaHeHHUsl 3JI0OpOBbSI M COOJIIOJIEHWS HOPM 3KOJIOTUYECKOTO IMOBeJeHHs B
OKpY»Karolleu cpejie;

—OCYLEeCTBJSATh  MOUCK HHPopManuu  GU3IUYECKOTO  COJEeprKaHHUs B CETHU
WHTepHEeT, HA OCHOBE MMEIOIIMXCS 3HAHUM M NMYyTEéM CpaBHEHHUS JONOJIHUTEIbHbBIX
HCTOYHUKOB BBIJIEJIATh WHPOPMAILMIO, KOTOpas SIBJSETCS MPOTHUBOPEYUBOU HJIU
MOXET ObITh HEJJOCTOBEPHOH;



—MCIOJb30BaTh NpPH BBbINIOJHEHWM Y4YeOHbIX 3aJJaHMM Hay4HO-NOMYJIIPHYIO
JUTepaTypy (GHU3UYECKOro CojJep>KaHus, CIpaBOYHbIE MaTepuasbl, PecypChbl CETHU
HWHTepHeT; BJaJeThb MNPUEMAMU KOHCHEKTUPOBAHUS TEKCTA, MNpeobpa3zoBaHUA
WHpOpPMalMKM U3 OJHOU 3HAKOBOM CUCTEMBI B PYTYI0;

—Co03/]laBaTbh COOCTBEHHbIe MUCbMEHHbIE U KpaTKUe YCTHble CO06LieHus, 0606111as
MHPOpPMaALMI0 U3 HECKOJbKUX UCTOYHHUKOB GU3NYECKOr0 COAepPKaHHUs], B TOM YUCJIe
ny6JIMYHO MpeACTaBJSATb pe3yJbTaTbl MNPOEKTHOU WJIHU HCCJiel0BaTe bCKOU
[eATeJIbHOCTU; NPHU 3TOM TPAMOTHO HUCNOJIb30BaTh W3YYE€HHbIM NOHATUWHBIA
anmnapart Kypca ¢U3HKH, COIPOBOXJATh BbICTYIJIEHHE NTpe3eHTalen;

—IpHY BbINOJHEHUH y4EOHbIX MPOEKTOB U UCCIAeJOBaHUN PHU3UUYECKUX MPOIECCOB
pacnpeiensaTh 06513aHHOCTH B I'pyIIe B COOTBETCTBUM C IOCTABJIEHHBIMHU 33/la4yaMHu,
CJIeUTh 3a BBINOJIHEHUEM IlJIlaHA JEeUCTBUU U KOPPEKTHUPOBATh €ro, aJleKBaTHO
OLlEHUBATh COOCTBEHHbIW BKJAaJ, B [AedATeJbHOCTb TPYIIbl; BbICTPAaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJENCTBUE, TMpOsABJAA TOTOBHOCTb  pa3peliaThb
KOHQJIUKTHI.

9 KkJ1acc

[IpefMeTHBle pe3ysbTaTbl Ha 06a30BOM ypOBHE [JOJOKHBI — OTpaXKaThb
cHOpMHUPOBAHHOCTDb Y 00y4aIOLUXCA YMEHUH:
—MWCHO0JIb30BaTh MOHATHUS: CUCTeMa OTCYETa, MaTepHhasbHasgd TOYKa, TPAaeKTOpHS,
OTHOCHUTEJIbHOCTh MeXaHUYeCKOro JIBUXKEHUS], nedopManus (ynpyras,
nJlacTU4ecKasl), TpeHHe, LeHTPOCTPeMHUTeJbHOEe YCKOpEeHHe, HeBeCOMOCTb U
NeperpysKH; LieHTP TsKeCTH; abCOoJIIOTHO TBEPJO€e TeJslo, LIEHTP TSKEeCTU TBEPJOro
TesJa, paBHOBeCHe; MexXaHHYeCKHe KoJiebaHUs W BOJIHbI, 3BYK, HHOPa3BYK U
yJIbTPa3BYK; 3JIEKTPOMarHMTHbIE BOJIHBI, IIKaJa 3JIEKTPO- MAarHUTHbIX BOJIH, CBET,
6/IM30PYKOCTb U [J1a/IbHO30PKOCTh, CIEKTPblI MCIYCKaHUS WU NOrJIOlleHUs; ajibda-,
6eTa- U raMMa-U3Jly4yeHHUsl, U30TOIbI, s1/lepHas SHEPTETHUKA;
—pa3iuyaTh fABJeHUS (paBHOMEpPHOE UM HepaBHOMEpPHOe NpPsMOJUHEHHOe
JIBU>KEHHE, pABHOYCKOPEHHOE NMPSIMOJIMHENHHOe IBUKEHHE, CBOGO/IHOE MaJIEeHUE TeJl,
paBHOMEpPHOe /JBH)XeHHE II0 OKPYXXHOCTH, B3aUMOJIeHCTBUE TeJ, peaKTHUBHOE
JIB>KEeHUeE, KoJlebaTesibHOE IBUKeHHMe (3aTyxalollie U BbIHYKJeHHbIe KoJiebaHUs),
pe30HaHC, BOJIHOBOe  [BIDKEHHUe, OTpakeHHe  3ByKa, NpAMOJIMHeHHoe
pacnpocTpaHeHHe, OTpaKeHHe U MpeJOMJIEHHME CBeTa, I0JIHOe BHYTpPEeHHee
OTpakeHUe CBeTa, pa3JioKeHHe 6esIoro cBeTa B CHEKTP U CJIOXKEHHE CIEeKTpPaIbHbIX
LIBETOB, JAWUCIEpCUs CBeTa, eCTeCTBEHHasd pPa/lu0aKTHUBHOCTb, BO3HHWKHOBEHHE
JIMHEMYATOr0 CHeKTpa U3JIydeHHsl) IO OMHCAHHUI0 UX XapaKTEPHBbIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE GPU3UUECKOE SIBJIEHUE;
—pacno3HaBaTh NpPOsIBJ€HHE HU3YyUYEHHbIX (PU3UYECKUX SIBJIEHUH B OKpYy»KalolleM
Mupe (B TOM 4ucae GU3UYECKHe SBJIEHUS B IPHU- poJe: NPUJUBbI U OTJIUBHI,
JBH>KeHHe My1aHeT COJIHEYHOM CHCTeMbl, peaKTHBHOE IBUKEHUE )KUBbIX OPraHU3MOB,
BOCIpUSITHE 3BYKOB >KMBOTHBIMH, 3eMJIETPsSICEHHUE, CeICMUYeCKHe BOJIHBI, I[yHaMH,
9X0, LBeTa TeJ, ONTUYeCKUe SfBJEeHHWSA B IpuUpoJe, OUOJIOTMYeCKOe JelCTBUe



BHU/JMMOrO, yJbTPadHOJIETOBOTO W PEHTreHOBCKOTO H3JIyY€HUW; eCTeCTBEeHHbIN
paZiMoaKTHUBHBIA GOH, KOCMUYECKHE JIYYH, paiJUOAaKTUBHOE HU3JlydeHHe NPUPOJHBIX
MHHepaJIoB; JeWCTBHE paJlMOAaKTHBHbIX U3Jy4eHUH Ha OpraHMW3M 4eJsiOBeKa), NpHU
3TOM IepeBOAWUTH MNPAKTUYECKYH 33a/ladyy B y4eOHYI0, BbIJEJIITb CylleCTBEeHHbIe
CBOMCTBa/NMpHU3HAKU PU3UUECKHUX SBJIEHUY;

—OIUCbIBaTb H3y4YeHHble CBOWCTBA TeJ W (QU3NYECKHe SBJEeHHUS, HCI0Jb3ys
du3nyeckue BeJIMUMHbI (CpefHSI W MIHOBEHHass CKOpPOCTb Tejia IpH
HepaBHOMEPHOM /[IBH>KEHUH, YCKOPEeHUe, NepeMelleHue, NyTh, yrjoBass CKOPOCTh,
CUJla TPeHMs, CUJIa YIPYTOCTH, CUJa TSXKECTH, YCKOpeHUe CBOGOAHOro najJieHus, Bec
TeJla, WM- MYyJbC TeJjla, HUMIYJbC CWJIbl, MeXaHH4YecKasd paboTa U MOIHOCTD,
NOTeHIHUaJbHasi JSHeprus TeJla, IMOAHATOTO HaJ, IOBEPXHOCTbIO 3€eMJIH,
MOTEeHLlMaJbHasA JSHeprusi CKaTOW NPYKHUHbI, KWUHETU4YecKasgd O5Heprus, IOJHasd
MeXaHW4YecKas 3Heprus, epuoJ, U 4acToTa KoJiebaHUM, JJIMHA BOJIHbI, TPOMKOCTb
3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, NOKa3aTeJsb IpeJIOMJIEHUs CpeJbl); MpU
OMKMCAaHUU NPABUJIBHO TPAKTOBAaTh PU3NUYECKUU CMBICJ MCHOJIb3yEMBIX BeJIM- YUH,
0003Ha4YeHUs U eJUHHUIbl GU3UUECKUX BEJIUUMH, HAXOAUTb GOPMYJIbl, CBS3bIBAIOLIHE
JlaHHYl0 (U3UYecKyl0 BeJUYUHY C JPYTMMH BeJIMYMHAMH, CTPOUTH rpaduKu
M3y4YEeHHBIX 3aBUCUMOCTEN PU3NYECKUX BEJIMUNH;

—XapaKTepu30BaTh CBOMCTBA TeJ, GU3UUECKUE SIBJIEHUS W MPOLLECChbl, UCMOIb3YH
3aKOH COXpaHeHUs 9HEPTHH, 3aKOH BCEMUPHOTI'0O TATOTEHUS, IPUHLMI CyNIePNO3ULUU
CWJI, MIPUHLMI OTHOCUTENbHOCTU ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUd
MMIYJbCa, 3aKOHbl OTPa)XEeHHUS W INpeJIOMJIEHUSI CBeTa, 3aKOHbl COXpaHEHUs
3apsJ0BOTO U MacCOBOTO 4YMCeJ MpPU S[epHbIX peaklusX; HpU ITOM JaBaTbhb
CJIOBECHYI0 GOPMYJIMPOBKY 3aKOHA Y 3alIMChIBATh €Tr0 MaTeMaTUYeCKOE BbIpaKeHUE;
—O00BACHATh QH3UYeCKUe MPOLEeCChl U CBOWCTBA TeJl, B TOM YHMCJI€e U B KOHTEKCTe
CUTyal U NPaKTHUKO-OPUEHTUPOBAHHOTO xXapakTepa: BBISIBJISITH
NPUYUHHO-CJIe/ICTBEHHbIE CBSA3U, CTPOUTDb 00'bsICHEHHE U3 2—3 JIOTUYECKUX 11aroB €
onopo# Ha 2—3 U3y4YeHHbIX CBONCTBA PU3NYECKUX SIBJ€HUH, PU3UUECKHUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEH;

—peuiaTh pacuyéTHble 3aJayu (onuparlyecsi Ha CUCTeMy U3 2— 3 ypaBHEHUH),
HCI0J1b3Yl 3aKOHbI U GOPMYJIbl, CBA3bIBaKOIIHE PHU3NUECKHE BEJUYUHBI: HA OCHOBE
aHaJiv3a yCJIOBUA 3a/layM 3alUCbIBaTh KPAaTKOe YCJA0BUE, BbISIBJASATb HEJOCTalOIHe
WU W30bl- TOUHBIE JaHHbIE, BbIOUPATh 3aKOHbl U GOPMYyJibl, HEOOXOAMMbIE AJid
pelleHus], NPOBOAWTb pPacYéTbl U OLEHHUBATh pPEAJUCTUYHOCTb IMOJYYEHHOIO
3Ha4YeHU PU3UUYECKON BEJIMUMHBI;

—pacno3HaBaTb MpPO6JieMbl, KOTOPble MOXXHO PELIMTb MNPU NOMOLIU (PU3UYECKUX
MEeTOJI0B; HCHOJIb3ysl OINMCaHWe HWCCIeN0BaHUS, BblJeJNSATh NpOBepsieMoe
NpeAIoJioKeHUe, OLleHHBAaTh NPaBUJbHOCTb NMOpAJKa NPOBEAEHUA HCC/eOBaHUS,
Jles1aTh BbIBOJbl, UHTEPNIPETUPOBATh pe3ybTaThbl HA0I0EHUN U ONBITOB;
—MNpPOBOAWTb OMNbIThl MO HAOJIOJEHHUID (PU3UYECKUX SIBJEHUU WU (GU3UUYECKUX
CBOWCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHUsl 3HEPruu;



3aBHCHUMOCTb IlepuoJia KoJie6aHUHM MPYKUHHOTO MasiTHUKA OT Macchbl rpys3a H
)KECTKOCTU  MPYXHUHbI M HE3aBUCUMOCTb OT aMIUIMTY[Abl MaJbIX KoJiebaHUH;
NpPsSMOJIMHENHOE pacnpoCTpaHEHUE CBeTa, pas3JioKeHUe OeJIor0 CBeTa B CIEKTD;
M3y4yeHHe CBOUMCTB H300paKeHUsl B IIJIOCKOM 3epKaJjie U CBOMCTB U3006pakeHHus
npejMeTa B cobuparolei JIMH3€e; HAOJII0JeHre CIJIOUIHbIX U JIMHEHYAThIX CIEKTPOB
WU3JIy4YeHUsl): CaMOCTOSITEJIbHO COOHUpATh YCTAaHOBKY K3 H3O0bLITOYHOTO Habopa
060py/A0BaHUS; ONIUCHIBATH X0/, ONbITA U €ro pe3yJibTaThl, pOPMYyIUPOBATH BbIBO/bI;
—MpPOBOAUTb NPU HEOGXOJUMOCTH CEPUIO MPSIMbIX U3MEPEHUH, ONpe/ieJisisi cpeHee
3HaUYeHUe H3MepsieMOW BeJIMYMHBbI (POKYCHOe pacCTossHUe coOupalroller JIMH3bI);
060CHOBBIBATb BbIOOP CIOCO6A U3MEPEHUSI/U3MEPUTETBLHOTO MPUOOPA;
—IpPOBOJUTb MCCJIEeJJOBaHUE 3aBUCUMOCTEM dusnyeckux BEJIUYUH C
HCIO0JIb30BaHUEM TMPSIMbIX H3MEpPEeHUH (3aBUCHUMOCTb INYTU OT BpPEMEHH IpU
PaBHOYCKOpPEHHOM [IBU’KEHHM 6e3 HadyaJbHOM CKOPOCTH; Iepuoja KoJieGaHUU
MaTeMaTHUYEeCKOro MassiTHUKA OT JJIMHbl HUTU; 3aBUCHMOCTH yTIJla OTPaKeHHUs CBeTa
OT yrJia MaJleHUusl U yrJja I[peJioMJieHUs OT yrJja MNaJZieHus): MJaHUPOBATH
HCCJieIOBaHHE, CaMOCTOSITEJIbHO COOHUpPATh YCTAaHOBKY, PUKCUPOBATH pPe3yJbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH GU3UUYECKUX BEJIMYUH B BU/JIe TAOJIUL U I'padUKOB, /1es1aTh
BBIBO/IbI 110 pe3yJibTaTaM UCCJIeIOBAHUS;

—IpPOBOJIUTh KOCBEHHble U3MepeHUsI GU3UUECKUX BEJIMUYUH (CpeAHsIss CKOPOCTb U
yCKOpeHHWe Tesja MpPU PABHOYCKOPEHHOM [IBWXXKEHWUH, YCKOpeHHe CBOOOJHOrO0
najieHusi, KECTKOCTb MPYXHHbI, KO3pPUIUEHT TpeHus CKOJIBXKEHUS,
MeXaHH4YecKas paboTa ¥ MOIIHOCTb, YacToTa MW IepuoJ, KoJebaHUHU
MaTeMaTHUYeCKOTo UM TMPYKUHHOrO MasiTHUKOB, OINTHYeCKass Ccuja cobuparwlien
JIMH3bl,  PaJUO0AKTUBHBIK  OH): JIaHUPOBAaTh  HW3MEpPEHHUS; cobupaTh
3KCIEePHUMEHTAJIbHYI0 YCTAHOBKY U BBINOJIHATD U3MEPEHUS, Caelys MpeaoKeHHOU
WHCTPYKIUH; BBIYUCASATH 3HAaYeHUEe BeJWYHMHbl U aHAJHU3UPOBATh IOJIYYEHHbIE
pe3y/abTaThl C Y4ETOM 33/]aH- HOW MOTPELIHOCTH U3MEPEHUH;

—cobJirojaTh NpaBUJa TEXHUKH 6€30MacHOCTH MNpU paboTe C JiabopaTOPHBIM
0060py/loBaHUEM;

—pa3jiMyaTh OCHOBHble TIPU3HAKU H3YYEHHbIX (PUIUYECKUX MoJe- JIeH:
MaTepHaJibHasi TOYKa, abCOJIIOTHO TBEpP/O€e TeJsio, TOUeUYHbI UCTOYHHUK CBETA, JyY,
TOHKAas JIMH3a, NIJIaHeTapHasA MO/IeJib aTOMa, HyKJIOHHAsA MO/leJb aTOMHOTO S/1pa;
—XapaKTepU30BaTh NMPUHIUIbI JEeUCTBUSA H3YYEHHbIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPOU HA UX ONUCAHUA (B TOM YHCJIE: CIUAOMETP, JATYUKHU MOJI0KEHHS,
paccTosIHUSA U YCKOPEHHs, pakKeTa, 3XO0JIOT, OYKH, IepHucKoln, d¢oToanmnapar,
ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOI, /I0O3UMETP, Kamepa BusibcoHa), UCHOJIb3y4
3HAHHUA O CBOHcCTBax QU3UYECKUX SBJEHUH U Heob6XoJU-Mble QU3NUECKHE
3aKOHOMEPHOCTHY;

—MUCNOJb30BAaTh CXEMbl M CXeMaTUYHble PHUCYHKU H3YYEHHBIX TeXHUYECKUX
YCTPOUCTB, UBMEPUTEJbHBIX MPUGOPOB U TEXHOJIOTUYECKUX MPOIECCOB NPU pellleHUU
y4eOHO-NIPAaKTUYECKHUX 33/1a4; ONITUYECKHE CXEMBI JJIs1 IOCTPOEHUsI U306pakeHUN B



IIJIOCKOM 3epKaJie U coOuparolel JIMH3e;

—IpPUBOJUTb MNpPUMepbl/HAaX0AUTb HHPOPMALUI0 O MNpUMepax NPaKTHU4YeCKOro
HCII0JIb30BaHUA (U3MYECKHX 3HAaHUW B MOBCEJHEBHOHW KW3HU [Jis obecriedyeHUA
6€301aCHOCTH NpPU OOpalleHUU C NpubopaMM U TeXHUYECKUMH YCTPOMCTBaMY,
COXpaHeHUsl  3J0pOBbSl U COOJIIOJIEHUS HOPM 3KOJIOTUYEeCKOrOo MOBeJEeHHUS B
OKpYy>Kalolllel cpeje;

—OCyLeCTBJIATh NOUCK MHPOpMaLUU GHU3UIYECKOr0o colepKaHUusl B ceTU UHTepHeT,
CaMOCTOATeJbHO GOpMyJIMPYs NOUCKOBBIM 3allpoC, HaXOAWTb MYTH OIpeJiesieHus
JIOCTOBEPHOCTH TOJIyYeHHONW HHPOpMAlMUM Ha OCHOBE HMMEIOUIUXCS 3HAHUU U
JIONIOJTHUTEIbHBIX UCTOYHUKOB;

—MCHO0JIb30BaTh INPYM BBINOJHEHUM Y4YeOHBIX 33aJJaHUM Hay4HO-NOMYJSPHYIO
JIUTepaTypy $U3UYECKOro cofep>KaHUs, CIpaBOYHble MaTepuasbl, pecypchbl CeTHU
WHTepHeT; BAaJeThb MNpPUEMAMU KOHCIEKTUPOBAHUS TEKCTA, Npeobpa3zoBaHUs
WHpOpPMaAlMKM U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTb COOCTBEHHble IMCbMEHHbIE W YCTHble COOOIIeHHMSI Ha OCHOBE
MHPOpPMALIMU M3 HECKOJIbKMX HMCTOYHUKOB (PH3MYECKOTo coJep:KaHus, MyOJUYHO
NpeACTaBJATb pe3y/bTaThl IPOEKTHOMN MJIY UCCIe0BaTENbCKOMN JeATeJbHOCTH; IPU
3TOM IPaMOTHO HCIIOJb30BaTh U3y4YEeHHbIN NOHATHUHWHBIA annapaT U3y4aemMoro pas-
flesla PU3MKU U CONPOBOXJAATb  BBICTYIlJIEHHWE  Ipe3eHTaluel C y4éToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHHUKOB.
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