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AHHOTauMs K padoueii nporpamMmme

y4eOHOro npeamera dhusuka
0a30BbIi YPOBEHb

YpoBens oOpa3zoBanus: OCHOBHOe 0011ee 00pa3oBaHue
Kiacc: 7-9

PaGouast mporpaMmma cocTaBjieHa Ha OCHOBE aBTOPCKOM MPOTrpaMMbl OCHOBHOTO
obmrero oopazoBanust Gusuka 7-9 kiaccel. ABTopsl: A. B. Ilepsimkun, H.B.
®unonosuy, E. M. I'yTHHK» B COOTBETCTBHHM C: TpeOoBaHUSIMU DeepanibHOTO
KOMITOHEHTA TOCYIapCTBEHHOT0 00pa3oBaTesibHOTrO cTanaapTa). [Iporpamma
OTIpEJIEIISIET COJIEP’KaHUE U CTPYKTYPY YUEOHOro Marepuasa, mocjae10BaTelIbHOCTh
€ro U3y4deHwusi, myTu GOpMUPOBAHUS CUCTEMbI 3HAHUH, YMEHUHN U CIIOCOOOB
JEATEeIIbHOCTH, PA3BUTHUSI, BOCIUTAHUS U COLUATIU3AIMN YYAIIUXCS.
YYEBHO-METO/JUYECKHIT KOMITJIEKC(YMK):
» ®usuka: 7-i1 kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanoB A.N., AkuronepHoe obmiectBo «M3narensctBo «IIpocBemenue»
» ®usuka: 8-i1 kiacc: 0a30BbIi ypoBeHb: YyueOHUK, 8 kinacc/ [leppimkun Y. M.,
HBanoB A. U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienue»
» ®usuka: 9-i kacc: 6a30BbIM YpOBEeHb: YueOHUK, 9 kinacc/ [lepoimkun . M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiimonepHoe 00IIECTBO
N3parenscTBO «lIpocBenmenney
YUEBHBIN ITJIAH (KoiH4ecTBO 4acoB):

e 7 xmacc — 2 yaca B HEJIeJII0, 68 4acoB B T'OJI

« 8 Kiacc — 2 4yaca B HEIENI0, 68 4acoB B Iroj

e 9 xmacc — 3 yaca B Henento, 102 yaca B roj
[EJIN:

o MpuOOpETEeHNE UHTEPECA U CTPEMIICHUSI O0YUAIOIINXCS K HAYYHOMY

e U3YYCHUIO MPUPOIBI, PA3BUTHUE UX UHTEIIEKTYAJbHBIX U TBOPUYECKUX

e CIIOCOOHOCTEH;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie TTO3HAHUS U (DOPMUPOBAHUE

e HCCJICIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOIIUM SIBJICHUSIM;

o (hopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ybTaTa H3yUYCHHsI OCHOB

e CTpPOCHHS MaTepuu U QyHIAMEHTAITHHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHHE MPEACTABICHUHN O PoJid (DU3UKH JJIST pa3BUTHS JPYTUX

e ECTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oymyieit

o TNpodeCCHOHATBHON JAESTETHPHOCTH, CBSI3aHHOM C (PU3UKOM, TOATOTOBKA K

o JajbHEHIIeMy 00YUYEHHUIO B 3TOM HAIPABJICHHH.



3AJIAYUN:

[l mproOpeTeHue 3HaHU O TUCKPETHOM CTPOEHUU BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

[l mproOpeTeHne yMEHUI ONUCHIBaTh U OOBACHATH (PU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYUECHHBIX 3HAHUM;

[] ocCBOE€HHE METOJIOB PEIICHUS TPOCTEHIINX PACUETHBIX 3a/1a4 C
UCIIONIb30BaHUEM (PU3UYECKUX MOJEINIeH, TBOPUECKUX U

MPAKTHUKO -OpPUEHTUPOBAHHBIX 3a71a4;

[ pazBuTHE YMEHUI HAOTIOAATH IPUPOIHBIC SIBJCHUS U BBITIOJIHITH OMBITHI,
nabopaTtopHbie pabOThI U SKCIIEPUMEHTAIbHBIE UCCIIEI0BaHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB,;

[] ocBOEHUE IPUEMOB pabOTHI C HHPOPMALIMEN (PUZNYECKOTO COAECpHKAHUS,
BKJItOUYasi UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATU3 U
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIUH;

] 3HaKOMCTBO cO cepamu MpodhecCnOHATBHON JeATEIbHOCTH, CBA3aHHBIMU

¢ pU3UKOH, U COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha

JTOCTHKEHUX (PU3HUECKON HAYKU

Ilpoepammul  obecneuusarom oOocmudiceHue 6blNYCKHUKAMU OCHOBHOU UWIKOJIbl
ONpeOenéHHbIX TUYHOCHHbIX, MEManpeoMemHbIX U NPeOMEMHbIX Pe3yibmamos.

JIMHHOCTHBIE PE3VJIBTATDI

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

— MPOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nYecKoil HayKH;

— LEHHOCTHOE OTHOLIEHHUE K TIOCTHKEHHUSAM POCCUICKUX YUEHBIX--(DU3UKOB;
2) rpa’xaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'O BOCHUTAHUSA:

— TOTOBHOCTb K aKTHBHOMY Y4aCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHU I
busuKy;

— OCO3HaHUE BaKHOCTH MOPAJIbHO--3TUYECKUX MPHUHLIUIIOB B I€ATEIbHOCTH
Y4E€HOrO;

3) 5CTETUYECKOTO BOCIIUTAHUS:

— BOCIIPHUSITUE ICTETUUECKUX KAYeCTB (PU3MUECKONU HAYKU: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAyYHOT'O MTO3HAHUS:

— OCO3HAHUE EHHOCTH (PU3NYECKON HAYKU KaK MOIIIHOTO MHCTPYMEHTA
II03HAHKSI MUPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTUM, BaXKHENIIEH COCTABIISAIOLLIEH
KYJbTYpBHI,

— pa3BUTHUE HAYYHOH JIIOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON
NEeATEIbHOCTH;

5) bopMupoOBaHUS KyJIbTYPBHI 30POBBS U SMOIIMOHATIHEHOTO

0JIaronoay4us:

— OCO3HAHHE IIEHHOCTU 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM



TEXHOJOTHYECKOM MHUPE, BAXKHOCTH MPaBUi 0€30MacHOTO MOBEACHUS Ha
TpaHCIOpTE, Ha 10POrax, ¢ AMEKTPUUECKUM U TETIOBBIM 000PYIOBAaHUEM B
JIOMAlIHUX YCIIOBHUSIX;

— c(hopMupoBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIINOKY
Y TAKOT0 )K€ MpaBa y APyroro 4ejiOBeKa;

6) TPyJIOBOTO BOCITUTAHUSI:

— aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 (B paMKaX CEMbH,
o0Opa3oBaTenbHON OpraHU3aIi, TOPO/Ia, Kpasi) TEXHOJIOTHIECKON U
COI[MATILHOM HAMPABICHHOCTH, TPEOYIOUIUX B TOM YUCIE U (U3NUECKUX 3HAHUK;
— UHTEPEC K MPAKTHUYECKOMY U3YUEHHIO TIpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 9KOJIOTUYECKOTO BOCTIUTAHMUS:

— OpHEHTALMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUW JUIs peLIeHUs 3a/1a4 B
00JIaCTH OKpY>Karolen cpeibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH HX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPEIbI;

— OCO3HaHHUE TN100aJIBbHOTO XapaKTepa 3KOJOTHYECKUX po0ieM U MyTel ux
peuieHus;

8) amanTay K U3MEHSIOUIUMCS YCIOBUAM COLIMAIBHOM U TPUPOIHOM

Cpe.blL:

— NOTPEOHOCTH BO B3aUMOJICHCTBUY MPHU BBINOJIHEHNN UCCIIEJOBAaHUM U
IPOEKTOB (PM3UYECKOM HANIPaBICHHOCTH, OTKPBITOCTh ONbBITY U 3HAHUSAM
APYTHX,

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO
NeSATEIbHOCTD;

— OTPEeOHOCTH B ((POPMUPOBAHUM HOBBIX 3HAHUH, B TOM YUCie POPMYyIHpPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— 0CO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

— IUTAHUPOBAHME CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHMU;

— CTpeMJICHUE aHaJU3UPOBATh U BBISIBIISITh B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3UUECKUX 3HAHUM;

— OLICHKA CBOUX JICMCTBUM C YUYETOM BIIMSIHUS HA OKPYXKAIOLILYIO CpEny,
BO3MOKHBIX [NI00ABHBIX TOCIIEICTBUMA.

METAIIPEAMETHBIE PE3VJIbTATHI

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBUS.

bazoBrle norudyeckue AeUCTBUS:

* BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKA OOBEKTOB
(stBIEHUI);

* YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJAcCU(DUKAIIMN, OCHOBAHUS JIJIS
000011IeHNS U CPAaBHEHUS,

* BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOMIOIEHUSX, OTHOCAIINXCS K (PU3HUUECKUM SIBIICHUSIM;

* BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3H MPU U3YyUECHUH (PU3UIECKUX
SBJICHUI U MTPOLIECCOB, J€NATh BHIBOJIbI C HCIIOJIb30BAHUEM JI€TyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3AX



(bU3UYECKUX BEINYNH,

* CaMOCTOSITEILHO BBIOMPATH CIIOCO0 perieHus yueOHou pu3nyeckoi 3aaaun
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHMS, BBIOOp Hanboiee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
bazoBeie nccnenoBaTelbcKue AeUCTBUS:

* HCTIOJIb30BATh BOIIPOCHI KAK UCCIIEIOBATEIBCKUN HHCTPYMEHT IMO3HAHMUS;
* IPOBOJIUTH 110 CAMOCTOSATENILHO COCTABIICHHOMY IJIaHY OIIBIT, HECJIOKHBIN
bu3nYECKUi IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHIE (PU3UIECKOTO
SIBJICHUS,

* OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTyYEHHYIO B X0/I€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

* CaMOCTOSITEIFHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

* IPOTHO3UPOBATh BO3MOKHOE JlalbHENIIEE pa3BUTHE (PU3UUECKUX
MPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PaGoTa ¢ undopmarueii:

* IPUMEHATH PA3JIMYHbIE METOIbI, UHCTPYMEHTHI U 3alIPOCHI IIPH MMOUCKE U
oT6ope MHPOPMAIMK WU TaHHBIX C YYETOM MPEUI0KEHHON yueOHO
¢duznueckoil 3a1auu;

* aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO
pa3IMyYHBIX BUAOB U ()OPM MPEICTABICHHS,

* CaMOCTOSITEIbHO BBRIOMPATh ONTHUMAIBHYIO (OPMY MPEACTABICHUS
nHGOPMAIIMU 1 WIUTFOCTPUPOBATH PEIIaeMbIe 3314 HECIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi M X KOMOWHAIIASIMH.
KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC NCHCTBU:

* B X0/I¢ 00CY>KJIeHUsI y4eOHOTO MaTepHralia, pe3yJibTaToB JaOOpaTOPHBIX
palboT U MPOEKTOB 33J]aBaTh BOMPOCHI IO CYLIECTBY 00CYkK/1aeMOIl TEMBI U
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHHE 3aa4H U MOICPKAHUE
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

* COTOCTABJISITH CBOM CYXACHUS C CYXKJICHUSIMU JPYTUX YIACTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

* BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

* MyOJUYIHO TPECTABIATH PE3yAbTAThl BEITOTHEHHOTO (DU3HUECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

* MIOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHAHON ¥ MHIUBUAYATHHON
paboThI U PEIIEHUH KOHKPETHOU (pr3nyecKoi mpoOiembl;

* IPUHUMATH LIEJT COBMECTHOMN JAESTEIbHOCTH, OPTaHU30BBIBATh JCHCTBHS
1o €€ JOCTM)KCHUIO: PaCTIPEeISITh POJTH, 00CYKIaTh IPOIECCH U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

* BBITIOJIHSATH CBOIO YaCTh pa0dOThI, JOCTUTAsi KAUECTBEHHOTO pe3ysbTara Mo
CBOEMY HampaBlICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMU YJICHAMH
KOMaH/IbI,

* OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.



PerynsatuBHbIC yHUBEpCATbHBIC YI€OHbBIE NCHCTBUS

Camoopranu3zanusi:

* BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOIIHNX
JUTSL pelieHus (U3UUECKUX 3HAHUM;

* OPUEHTUPOBATHCS B PANIMYHBIX MMOJXO0AaX MPUHSATHUS PEIICHUH
(MHIUBUIYaTbHOEC, IPUHATHE PEIICHUS B TPYIIE, IPUHSATHE PEIICHUHA
TPYIIION);

* CAMOCTOSITEIHHO COCTABJIATh AITOPUTM pEICHUS (PU3UIESCKON 3a1a91 UITH
TUTaHA UCCIIEOBAHMS ¢ YUETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BApUAHTHI PEIICHUN;

* IeJIaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 32 PEIICHNE.

CaMOKOHTPOJIb, YMOITMOHAIEHBIN MHTEIUIEKT:

* 1aBaTh aJICKBATHYIO OIICHKY CUTYaIlU! U TIpeJiaraTh MIaH e€ N3MCHCHUS;
* O0BACHATH IPUUUHBI JOCTUKEHUS (HETOCTUKEHUS) PE3yTbTATOB
NEeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

* BHOCUTb KOPPEKTUBBI B JEATEIHHOCTH (B TOM YHCIIE€ B XOJ1 BHITTOJIHEHHUS
(bU3MYECKOro UCCIIeIOBAHUS WU MPOEKTa) HA OCHOBE HOBBIX
00CTOSITEIHCTB, U3MEHUBIIIUXCS CUTYAIlNi, YCTAHOBJICHHBIX OIIMUOOK,
BO3ZHUKIINX TPYTHOCTEH;

* OIIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSIM;

* CTaBUTH ceOs Ha MECTO APYroro YeJoBeKa B XOJI€ CIopa WM AUCKYCCHUU Ha
HAy4HYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;

* MPU3HABATh CBOE MPABO Ha OIMMOKY MPH pelieHnH GU3NIESCKUX 3a1a9 WU
B YTBEP)KJICHUSX HA HAyYHBIC TEMBI U TAKOE YK€ MPABO APYTOTO.

[TPEAMETHBIE PE3YJIbTATHBI

WCIIOJIb30BATh MOHATHS: (PU3UYECKUE U XUMHUECKHUE SIBJICHUS,
HaOJI0ICHHUE, SKCTIEPUMEHT, MOJICIb, TUTIOTE3a, €IMHULIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BeUlecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHS, PABHOJCHUCTBYIOIIAS
cuia, nedopmarius (yrnpyras, miacTHIecKas ), HeBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

* pa3nu4arth sBjaeHus (Iudy3us, TEIOBOE IBUKEHNE YACTHUI] BEIIECTBA,
paBHOMEPHOE JIBMKEHUE, HEPABHOMEPHOE JIBM)KCHUE, HHEPIIUS,
B3aUMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOU OCBHIO
BpallleHUs], TIepeiada JaBJICHUS TBEPIBIMU TEIaMU, KUIKOCTIMHU U Ta3aMH,
aTMoc(epHOe JaBJieHHE, MIIaBaHUe Tell, IPEeBPAILEHUS MEXaHUYECKON
HHEPI'yM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

* pacro3HaBaTh MPOSBICHNE N3YYCHHBIX (DU3UYCCKUX SIBJICHUH B
OKPYXAIOIEM MUPE, B TOM YUCIe PU3NUECKHE SIBICHUS B IPUPOJIC:
MIPUMEPHI ABMKEHUS C PA3TMYHBIMU CKOPOCTSMH B JKUBOU U HEKUBOU
PUPOJIE, NEHCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSTHUEC
aTMOC(EPHOTO JAaBJICHUS HA KUBOM OPTaHW3M, TUTaBaHUE PHIO, phIUaru B



TeJIe YeJIOBEKa, IPHU STOM MEPEBOAUTDH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHUI;

* OINMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3HUECKHUE SIBJICHUS, UCTIONbB3Ys
bu3nueckue BeIMUUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BpEMs, MyTh,
CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIPYTOCTH, CUJIa TSKECTH, BEC TEINA,
CWJIa TpeHus, AaBjieHue (TBEPIOTO Tela, )KUAKOCTH, Ta3a), BRITAIKUBAIOIIAS
CuJa, MexaHudeckas paboTa, MOIIHOCTb, MJIEYO CUJIbI, MOMEHT CHUJIbI,
KOA(GUITUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKAs U
NOTEHIMAIbHAS SHEPT U ), IPYU OMUCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICI UCTIONb3yEMbIX BETUUYHMH, UX 0003HAYCHUS U €IUHHIIBI
bu3nYeCKUX BETUYHH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
(U3UYECKYIO BEIUYHMHY C IPYTUMH BEJIMYUHAMH, CTPOUTH TPaPuKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

* XapaKTepu30BaTh CBOMCTBA Tel, (PU3HMUECKUE SBJICHUS U MPOLIECCHI,
UCIOJIB3YS MPaBUiIa CIOKEHUS CUIT (BJOJIb OJJHOM MpsiMOi), 3aKkoH 'yka,
3akoH [lackans, 3akoH Apxumena, IpaBUjIo paBHOBecHs pbluara (6J0ka),
«30JI0TOE IIPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXAHUYECKON
SHEPTHUH, IIPU 3TOM JIaBaTh CIIOBECHYIO POPMYIUPOBKY 3aKOHA U
3aIMChIBATh €T0 MATEMATUYECKOE BBIPAKECHUE;

* 00BACHATDH (HPU3HUECKUE SBJICHUS, IPOLIECCHI U CBOMCTBA TEJl, B TOM UHCJIE
Y B KOHTEKCTE CUTYAIUi IPAKTHKO -OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH PUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00BsiCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

* pemaTh pacu€THbBIC 3a/1a4u B 1—2 IEMCTBHS, UCIIOIb3YS 3aKOHBI U
dbopmyIibl, CBsI3bIBatONIUE (DU3NUECKUE BEIMYMHBI: HA OCHOBE aHaIn3a
YCIIOBUS 33J]a4i 3alKChIBaTh KPATKOE YCIOBHE, MTOICTABIATh (PU3NUECKUE
BEJIMUYMHBI B (POPMYJIBI M IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pELICHMS 3a/1a4, OLIEHUBATh PEaTUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

* pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METO/I0B, B ONMCAHUU MCCIIE0BAHNUS BbIIEISAThH POBEPIEMOE
IPEANOJIOKEeHNE (TUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH MOTYyUYEHHbIN
pe3ynbTaT, HAXOAUTh OUTMOKHU B XO/I€ OMbITA, IEJIaTh BEIBOABI MO €T0
pe3yJbTaram;

* IPOBOJIUTH OMBITHI IO HAOTIOJEHUIO (PU3NYECKUX SIBICHUUN WU
(bu3nYecKuX CBOMCTB Tel: (hOPMYIUPOBATh MPOBEPSEMBIE MPETOIOKEHUS,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO 000pYI0BaHUs, 3alIUCHIBATH X0/
OMbITa U GOPMYIUPOBATH BHIBOIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHHSI PACCTOSIHUS, BDEMEHU, MAcChI TeNa,
00BbEMa, CUIIBI M TEMIIEPATYPhI C UCIIOIb30BAaHHUEM aHAJIOTOBBIX U

U pOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPHUOOPOB C YUETOM
3aJJaHHOW aOCOIIOTHON MOTPEIIHOCTA U3MEPEHUI;

* IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETUUUHBI OT
JPYroM C UCIOJIB30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MMYTH



PaBHOMEPHO JIBIKYILIETOCS T€Ia OT BPEMEHHU JABUKECHHUS TeJla, CUIIbl TPCHUS
CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Te U
HE3aBUCUMOCTH CHJIbI TPEHHUS OT TUIOMIAJN COTPUKOCHOBEHUS TEJ, CUJIIbI
YOPYTOCTU OT YJUIMHEHUS PYKUHBI, BHITATKHABAIOIIEH CHIIBI OT 00bEMa
NOTPY>KEHHON YacTH TeJla ¥ OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMA
TJIaBaHus TEJ, YCIOBHM paBHOBECHsI pbluara u 0JIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM Y4€OHOTO UCCIIEI0BAHUS, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEYys MPEAT0KEHHOMY TUIaHy, GUKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (DPU3UYECKUX BETUYHH B BUJIC
NpeJIOAKEHHBIX TaONuIl U TpaduKOB, 1eJaTh BEIBOBI MO Pe3yIbTaTam
UCCIICIOBAHMS,

* IPOBOJIUTH KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETHMYUH (TTIOTHOCTH
BELIECTBA KUIKOCTU U TBEPJIOrO TeJa, Cujla TPEHUS CKOJIbKEHMSI, JaBICHHUE
BO3/yXa, BHITAJIKUBAIOLIAs CUJIA, IEUCTBYIOIIAs HA OTPYKEHHOE B
KHUJKOCTb TEJO, KO3(PPUIMEHT NOJIE3HOTO NEUCTBUS IPOCTHIX
MEXAaHU3MOB), CJIEAys PEAJI0KEHHON NHCTPYKLUHU: TIPU BBIIIOJTHEHUH
U3MEPEHHI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATD
3HaYeHUE UCKOMOI BEJIMYUHBL;

* cOOJI0IaTh MpaBUJIa TEXHUKU O€30M1aCHOCTH IIPpU paboTe ¢ 1ab0paTOpHBIM
000opy10BaHUEM;

* YKa3bIBaTh MPUHILHUITBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, 0apOMETP,
phIYar, TOABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

* XapaKTepU30BaTh MPUHIIUIIBI JCHCTBHUS U3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOH Ha UX OMHUCAHUS (B TOM YHUCIIE:
HNOJIUIUITHUKY, YCTPOICTBO BOAOIPOBOAA, THIPaBIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIIOJIb3YS 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

* IPUBOJIUTH PUMEPHI (HAXOAUTh HH(POPMAIIUIO O IPUMEPAX )
MPAKTHYECKOT0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCETHEBHOMN
YKU3HHM JIJIs1 o0ecrieueHus: 0€301acHOCTH MPpY 0OpaIeHuy ¢ MpuodopaMu 1
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3/I0POBBS U COOIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

* OCYILECTBIIATh OTOOP UCTOYHUKOB UHPopManuu B UHTepHETE B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUU U MyTEM CpaBHEHUS PA3IMYHBIX HICTOYHUKOB BBIJCIATD
uHPOpPMAIIHIO, KOTOpas SBISIETCS MPOTUBOPEUNBOM HITH MOXKET OBIThH
HEJIO0CTOBEPHOM;

* MCIOJIb30BATh MPH BHITIOJHEHUH YU€OHBIX 3aJaHUI Hay4YHO--TIOMYJISPHYIO
AUTepaTypy (PU3MUECKOro Coep KaHus, CIPaBOYHbIE MaTEpUAIIbI, PECYPCHI
cetu HTepHeT, Bi1aeTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* cO371aBaTh COOCTBEHHBIE KPATKUE MMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha



OCHOBE 2—3 UCTOYHUKOB HH(POPMAITNHU HU3UIECKOTO CONECPKAHUS, B TOM
qucie myOJuyHO JeIaTh KpaTKUE COOOIIEHUS O pe3yIbTaTax MPOSKTOB UIIH
y4eOHBIX UCCIICIOBAHUM, IIPU 3TOM IPAMOTHO UCTIOIb30BaTh N3yUCHHBIN
MOHATUMHBIA anmapat Kypca GU3UKH, COMPOBOKIATH BHICTYIIIICHUE
MIPE3CHTALUEN;

* IPU BBIMOJHCHUH YUYEOHBIX TIPOCKTOB U UCCIEIOBAHUM paclpeiesiaTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABJIICHHBIMU 3aJla4aMU,
CJICINTH 32 BBIMOJHEHUEM ITUIaHa ACHCTBUM, aICKBATHO OLICHUBATh
COOCTBEHHBIN BKJIaJ B ACSATEILHOCTh IPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K xoHIty 0Oy4yeHus B 8 kjiacce mpeAMETHBIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

* HCIO0JIb30BaTh MOHITHUS: Macca U pa3Mephbl MOJIEKYJI, TETUIOBOE JIBHXKCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTALINYECKUE U
amop(HbIE Tena, HACHIIIICHHBIA U HEHACBIIICHHBIN Tap, BIAXKHOCTh
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSSA SHEPIUs, TEINIOBOM ABUTATEND,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FIEKTPUUECKOE MOJIE, TPOBOIHUKA
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TI0JIE;

* pa3nuyaTh SBJICHUS (TETIOBOE pACIIMPEHUE U CKaTue, TeIuionepeaaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KAWIIISIPHBIE SIBJIICHUS, UICTIAPEHUE,
KOHJICHCAIus, TIJIaBJIEHUEe, KpUCcTauin3anus (0TBep/ieBaHue), KUTICHUE,
Teronepeaaya (TermIonpoBOAHOCTh, KOHBEKIIUS, U3TyYCHUE),
AJIEKTpHU3AIUs TeJl, B3aUMOJEHCTBUE 3apsI0B, JEHCTBUS JICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHUE, B3aUMO/ICHCTBUE MAarHuTOB, JICCTBUE
MarHMTHOTO MOJIs Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAsI MHTYKIIHS)
10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

* pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBJICHU B
OKPYXaIOIleM MUPE, B TOM YUCIIe PU3NUECKUE SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KANIWJUISIPHBIC SIBJIEHUS B IPUPOJIE,
KpUCTAJLIBI B TIpupoie, u3nyuenue ConHIa, 3aMep3aHnie BOJI0EMOB,
MOpcKue Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUICCKUC
SBJICHUSI B aTMOC(]epe, DIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3eMJIH, Ipeiid MoI0COB, POJIb MATHUTHOTO MOJIS AJI )KU3HU Ha 3eMIle,
MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3UUECKUX
SIBIICHU;

* ONKUCHIBATh U3YUYEHHBIC CBOMCTBA Te U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyecKkre BeTUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJTUYECTBO
TEIUIOTHI, yAEIbHAs TEIUNIOEMKOCTh BEILIECTBA, YJIeJbHAS TEIIOTa
IJIABJICHUSI, YJ€IbHas TEeIIOTa MapooOpa3oBaHus, yielbHas TEII0Ta
CrOpaHus TOIUTMBA, KOA(DPHUITMEHT MOJIE3HOTO JEHCTBUS TETIIOBOM
MaIllUHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, SJIEKTPUUECKUH 3apsiji, CUIIa
TOKa, JIEKTPUUECKOE HAIPSKEHHUE, COMPOTUBIICHUE MPOBOTHUKA,
yAEIbHOE COMPOTUBJICHUE BEIIECTBA, pa00Ta M MOITHOCTH IJEKTPUIECKOTO



TOKa), IPU OMKUCAHUU MPABUILHO TPAKTOBATH GPUZNUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYUH, 0003HAYEHUS U €IUHULIBI (PU3HUECKUX BEJIUYMH,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIUUUHY C
JPYTMMH BETMYMHAMU, CTPOUTH IPpapUKH U3yUEHHBIX 3aBUCUMOCTEN
(u3NYECKUX BEJIMYMH;

* XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBJICHUS U MPOLIECCHI,
UICIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUSA MOJIEKYIAPHO-KUHETUYECKON TEOPUHU
CTPOEHUS BEILECTBA, MIPUHIUI CYIEPIIO3UIINH MOJIEHN (Ha KaU€CTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma i ydacTKa 1enu, 3aKOH
JIxoynsa—Jlenna, 3aKk0H COXpaHEHUS SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHUYECKOE BBIPAKCHHE;

* 00BACHATH (PU3UUECKUE MTPOLIECCH] U CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTYyallMi MPAKTUKO -OPUEHTUPOBAHHOTO XAPAKTEPA: BBISABIIATh
HIPUYUHHO -CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrMUecKux
IaroB ¢ oNopoi Ha 1—2 W3ydeHHbIX CBOMCTBA (PU3UUYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

* pemiaTh pacy€THBIE 3a1a4U B 2—3 NEHCTBUS, UCIIOJIb3YsI 3aKOHBI U
(dopMyIibl, CBSI3BIBaIOIINE (PU3MUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSA 3a/1a4M 3aIlIUCHIBATH KPATKOE YCIOBUE, BBIABIIATH HEIOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (DOPMYJIBI,
HE0OXoaUMBbIE ISl €€ pelieHus], IPOBOAUTh pacUEThl U CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;

* pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTH MPU MOMOILIU
(bU3MYECKUX METOJOB, UCIOJb3YSl OIMCAHUE UCCIIEI0BAHNUS, BBIACISTh
IIPOBEPSAEMOE MPEIIOIOKEHUE, OLIEHUBATH IPABUIBHOCTD MOPSIAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

* IPOBOJUTH OMBITHI 110 HAOTIOACHHUIO (PUZNUECKUX SBJICHUIN WU
(buznyecKux CBOMCTB Tell (KaluJUISpHbIE SIBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTypbl, CKOPOCTH MpOIecca OCTHIBAHUS U
HarpeBaHus IPH U3JIIyYEHUH OT LBETA U3JIy4arolei (MOrIomarmen)
IIOBEPXHOCTH, CKOPOCTb UCITAPEHHUs BOJBI OT TEMIIEPATYPBI KUIAKOCTH U
IJIOIIAN €€ MIOBEPXHOCTH, IEKTPU3ALIMS TEJI U B3aUMOICHCTBUE
AIEKTPUYECKUX 3aPAN0B, B3aUMOJECHCTBUE IIOCTOSIHHBIX MATHUTOB,
BU3yaJIN3allMsi MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, JEHCTBUS
MAarHATHOTO MOJII Ha POBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA AJIEKTPOJBUTATEINSI IOCTOSTHHOTO TOKA): (POpMYJIMPOBATH
pOBepsEeMbIe TPEANOI0KEHN, COOUPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000pyZ0BaHUsl, OMMCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIBI;

* BBITIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIIAXKHOCTU
BO3/1yXa, CUJIbl TOKA, HAIPSKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U TaTYMKOB (PU3NUECKUX BEITMYMH, CPABHUBATH PE3YJIbTAThI
WU3MEPEHU ¢ yI€TOM 33JIaHHON a0COTIOTHON MOTPENTHOCTH;

* IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUUUHBI OT
JPYrOM C UCIOJIB30BAaHUEM MPSMBIX U3MEPEHU (3aBUCUMOCTh
CONPOTHUBJIEHUS ITPOBOAHUKA OT €r0 JUJIMHBI, IUIOIIAN ITOIIEPEYHOTO



CEUCHHS U YJEIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UYIIEro Yyepe3 MPOBOJHUK, OT HAMPSKEHUS Ha IMTPOBOJIHUKE,
HCCJIEIOBAHKE MOCIEI0BATENHLHOTO U NapaJlIeIbHOTO COSAMHEHU N
MIPOBOJIHUKOB): IJIAHUPOBATH HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIeTys PEIJIO)KEHHOMY IIaHy, PUKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH B BUJIE€ TaOJIUIl U TpaUKOB, JAeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHNUS;

* IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3HUECKUX BEIUYUH (yAeTbHas
TEIUIOEMKOCTH BEILIECTBA, CONIPOTUBIICHHUE ITPOBOJHUKA, paboTa U
MOIIIHOCTb 3IEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COONpaATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEys MPEAT0KEHHOM HHCTPYKIUH, U
BBIUHCIISATH 3HAYCHNUE BEJIMYMHBI,

* cOOMIOAATh MpPaBUIIa TEXHUKU O€30MaCHOCTH MPpHU paboTe C 1abOpaTOPHBIM
000py1I0BaHUEM;

* XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX TIPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM Ha UX OMHUCAHUA (B TOM YHUCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, NapoBasi TypOMHa, aMIIEPMETP, BOJILTMETP,
CUETYMK JIEKTPUUECKON IHEPTHUH, FIEKTPOOCBETUTENbHBIE IPUOOPHI,
HarpeBaTeNbHbIE JEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
IPEIOXPaHUTEIH, FJIEKTPOMArHUT, 3JIEKTPOIBUTATENb IOCTOSIHHOTO TOKA),
UCTIONB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUN U HEOOXOAMMBIE
dusznyecKkrne 3aKOHOMEPHOCTH;

* Pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U M3MEPHUTEIbHBIC
nprOOPHI IO CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKUIAKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOpPaHMUs,
AIIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI ANEKTPUUECKUX LIENeH C
NOCJIeI0BATEIbHBIM U MAapajlIeIbHBIM COEJUHEHUEM 3JIEMEHTOB, pa3indast
yCIIOBHBbIE 0003HAYEHHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEeH;

* IPUBOJIUTH PUMEPHI (HAXOAUTh HH(POPMALIUIO O IPUMEPAX )
IPAKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCETHEBHOMN
YKU3HHM JIJIs1 o0ecrieueHus: 0€30IacCHOCTH MPpU 0OpaIeHny ¢ MpuodopaMu 1
TEXHUUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3I0POBBS U COOIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaloIlEeH cpejie;

* OCYIIECTBJIATH MOUCK HHPOPMAITUN (PUIUIECKOTO COACPIKAHUS B
HNHuTepHere, HAa OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHHUS
JIOTIOTHUTEIHHBIX HCTOYHUKOB BBIICIISATH MH(POPMAIUIO, KOTOPAsH SIBISIETCS
MPOTUBOPEYUBOUN MIIM MOXKET OBITh HETOCTOBEPHOM;

* MCIIOJIb30BATh MPH BHITIOJHEHUH YU€OHBIX 3aJaHII HAyIHO--TIOMYJISPHYIO
JauTepaTypy (PU3MUECKOro CoepiKaHus, CIIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu HTepHeT, BiaeTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

* CO371aBaTh COOCTBEHHbBIE MTUCHbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS,
00001mast nHPOpPMAITHIO U3 HECKOIBKUX UCTOUYHUKOB (PU3UIECKOTO
COJEpKaHUsl, B TOM YHCJIE MMyOJIUYHO IPEACTABISITh PE3YIbTAThl IPOSKTHOM
WIH UCCIIEI0OBATENIbCKON ACSITENFHOCTH, TIPU TOM I'PaMOTHO HCIOJIb30BaTh



M3YyYEHHBII MOHATUHHBIN anmnapar Kypca QU3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUE;

* MIPY BBITIOJIHEHUU YYEOHBIX MMPOEKTOB U UCCIEIOBAHUN (PU3NUECKUX
MPOLIECCOB pacipeiesiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MTOCTABJICHHBIMH 33J]a4aMU, CJIEAUTH 3a BBITIOJIHEHUEM IJIaHA IEUCTBUHN U
KOPPEKTUPOBATH €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]] B
JEATEIIbHOCTh TPYIIIbI, BBICTPANBATh KOMMYHUKAaTUBHOE B3aUMO/ICUCTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy 00y4ueHus B 9 kinacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

* HCIIOJI30BATh MOHSTHUSA: CHCTEMA OTCUETA, MATEPUANIbHAS TOUKA,
TPAeKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOTO JABMXKEHMUS, iepopmanus
(ynpyrasi, macTu4eckas), TpeHHue, ICHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTbH U MEpErpy3Ku, LEHTP TSHKECTH, a0COIIOTHO TBEPOE TEIO,
LEHTP TSHKECTU TBEPIOTO TeJa, pABHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, UH(PPA3BYK U yIbTPa3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIIKaIa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS U MOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IydeHHUs,
W30TOIIbI, SIICPHAs SHEPTETUKA;

* pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHHE, CBOOOTHOE
MaJICHAE TEJI, PABHOMEPHOE ABWKEHHE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJl, peaKTUBHOE JBUKEHHUE, KoJie0aTeIbHOEe JBUKECHHE (3aTyXarolue u
BBIHYKJICHHbIE KOJIEOaHNUs), PE30HAHC, BOJJTHOBOE JIBUIKEHHE, OTPAKEHUE 3BYKA,
MPSMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE U TIPEIIOMIICHHE

CBETA, MI0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHHE OeI0ro cBeTa B
CIEKTP U CIIOKEHHUE CIIEKTPAJIBHBIX [IBETOB, IUCIIEPCUS CBETA,
€CTECTBEHHAsl Pau0aKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOIO CIIEKTpa
U3ITyYEHHUs]) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

* pacmo3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3UUECKUX SIBJICHUH B
OKpY’KaroIeM Mupe (B TOM 4yuciie (U3nYecKue IBJICHUSI B IPUPOJE:
MPUJIUBBI U OTJIUBBI, IBM>KEHUE T1aHET COTHEYHON CUCTEMbI, PEAKTUBHOE
JBM)KCHHUE KUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH,
3eMJIETPSICEHUE, CENCMUYECKHUE BOJIHBI, IIyHAMH, 3X0, LIBETA TE,
ONTUYECKHE SIBJICHUS B IPUPOE, OMOJIOTHUECKOe JEHCTBUE BUIUMOTO,
yIbTPaduOIECTOBOTO U PEHTICHOBCKOTO U3TyYeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMHUYECKHUE JIyUH, PAAUOAKTUBHOE U3TyUEHUE
MIPUPOJIHBIX MUHEPAJIOB, ACHCTBHUE PAIMOAKTUBHBIX U3JIyYCHUN Ha
OpraHu3M YeJIOBEKA), IPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBIACIISATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKHU) (PU3UUIECKUX
SIBIICHUI;

* ONUCHIBATh N3YUYECHHBIE CBOMCTBA TEJNl U (PU3NUYECKUE SIBJICHUS, UCTIONB3YS
bu3nYecKue BEIMYUHBI (CPEIHSS U MTHOBEHHASI CKOPOCTh TeJla TIPH
HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE, IEPEMELIEHUE, ITYTh, YII0Bas



CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHUE
CBOOOTHOTO MaJICHMs], BEC TeJla, UMITYJIbC Teja, UMITYJIbC CUIIBI,
MexaHu4eckas paboTa U MOIIIHOCTh, MOTEHIIUANIbHAS SHEPTUS TeJa,
MOJIHSITOrO HaJl TOBEPXHOCTHIO 36MJIH, TOTEHIMATIbHAS YHEPTHS CHKATON
MPY>KUHBI, KHHETUYECKask SHEPTHsl, TOJTHAsI MEXaHUYeCKasi YJHEPTrusi, IEPUO]T
Y 4acToTa KOoJeOaHUi, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOPOCTb CBETa, MTOKa3aTellb MPEIOMIICHUS CPEJIbl), PU OMHUCAHUU
MIPABUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIONB3YEMBIX BEJIMYUH,
0003HAYEHHUS U €AMHULIBI PU3NIECKUX BEITMYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;

* XapaKTepU30BaTh CBOMCTBA Te, (PU3UUECKHE SIBICHUS U MPOIIECCHI,
UCTIOJB3YS 3aKOH COXPAaHEHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
IOPUHLIUI CYTIEPHIO3ULIMU CUJI, IPUHIIUIT OTHOCUTENBHOCTH [ anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MaCCOBOTO YUCE
IPU AJEPHBIX PEaKUsIX, IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €0 MaTEMaTUYECKOE BbIPAKEHUE;

* 00BACHATDH (PU3HUECKUE MTPOLIECCHI U CBOMCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIIATD
PUYUHHO--CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX
11aroB ¢ ONOpoi Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUMH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

* pemaTh pacu€THbIC 3a1a9d (OMMPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCTIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (PU3MUECKHE BETUYUHBI: HA
OCHOBE aHaJIM3a yCIOBUS 3aJ1a4 3alMChIBaTh KPATKOE YCIIOBHE, BHISBIISTH
HEJIOCTAOIINE UK U30BITOYHBIC JIaHHBIE, BRIOWPATh 3aKOHBI M (POPMYJIHI,
HEOOXOMMBbIE JJIs PELIEHUs, MPOBOIUTh PacYEThl U OLIEHUBATD
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETUUHHBI;

* pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METO/I0B, UCIOIb3Ys OMUCAHUE UCCIIeI0BAaHUS, BBIICIATD
POBEPSIEMOE MPEINOJIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSAIKA
IPOBEJCHUS HCCIEA0BaHNUs, ANIaTh BBIBOIbI, MHTEPIIPETUPOBATD
pe3yNbTaThl HAOIOICHUH U OTBITOB;

* IPOBOJIUTH OMBITHI 1O HAOTIOACHHUIO (PU3NICCKUX SIBICHUN HITH
(bu3nYecKuXx CBOWCTB Tel (M3ydyeHHne BTOporo 3akoHa HeroToHa, 3akoHa
COXpaHEHUs YHEPTHH, 3aBUCUMOCTH TIepro/ia KoeOaHUi MPy>KUHHOTO
MasiTHUKa OT MacChI Tpy3a M KECTKOCTH MPY>KUHBI, U HE3aBUCUMOCTH OT
aMILUTATYAbI MAJIBIX KOJICOaHUM, TPSAMOIMHEHHOE PaCIpOCTPAaHEHUE CBETA,
pasioxeHue 0eoro CBeTa B CIEeKTp, U3yUYeHHUE CBOMCTB U300paKEeHUS B
TJIOCKOM 3€pKajie ¥ CBOMCTB M300paKeHUs IPEIMETa B COOMPAOIIEH
JMH3€, HAOIIOICHNE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS):
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY M3 U30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;



* IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MIPSIMBIX U3MEPEHUI, OTPE IS
CpellHee 3HaUCHUE U3MEPSIeMO BeIMYUHBI ((POKYCHOE paccTOsiHUE
coOuparoIel JTMH3b1), 000CHOBBIBAThH BBIOOP CITOCOOA N3MEPEHHUS
(M3MepUTENIBHOTO PHOOpa);

* IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUUHH C
UCITIOJIb30BAHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IYTH OT BPEMEHU IPU
PAaBHOYCKOPEHHOM JIBUYKEHUHU 0€3 HaYaJIbHOW CKOPOCTH, IEPHOJIa
KOJIEOaHUI MaTeMaTUYECKOT0 MAasITHUKA OT JTMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KEeHUs CBETa OT YIJia MaJCHUs U yTria MPEJIOMIICHHS OT yriia
NaJIeHNs): TUTAHUPOBATh UCCIIEI0OBAaHUE, CAMOCTOSATEIBHO COOMPATD
YCTaHOBKY, (PMKCHPOBATH PE3yIbTaThl OJYyUYEHHOM 3aBUCIMOCTH
(bU3MYECKUX BEJIMYMH B BUJI€ TaOIUIl U TPa(UKOB, I€JIaTh BHIBOJBI 110
pe3yipTaTaM HCCIeI0BaAHNUS;

* IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH (CPEeIHSS
CKOPOCTb U YCKOPEHUE TeJla PU PABHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE
cBOOO/IHOTO Ma/IeHus, )KECTKOCTh NPYKUHBI, KOA(OULHUEHT TPEHUS
CKOJIbYKEHUSI, MEXaHUYeCKasi paboTa U MOIIIHOCTh, YaCTOTa U MEPUOJT
KoJIe0aHUI MaTeMaTUYECKOTO U MPYKMHHOI'O MasTHUKOB, ONITHYECKAs]
cuiia coOMparoIen JTMH3bI, PaJUOAKTUBHBIN (POH): IIIAHUPOBATh
U3MEpEHMsI, COOUPaATh KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHSATH
U3MEpEHMUsI, CIeays MPEUI0KEHHON HHCTPYKIINH, BEIYUCIISTH 3HAUCHHE
BEJIMYMHBI U aHATM3UPOBATH MOJTYYEHHBIE PE3YIbTAaThl C YIETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHNN;

* cOOMIOAaTh MpaBUIia TEXHUKK O€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
000opy10BaHUEM;

* pa3an4aTh OCHOBHBIC MPU3HAKH N3YYCHHBIX (DU3UUECKUX MOJIEIICH:
MaTepuaabHas TOUKa, a0COMIOTHO TBEPIOE TENO, TOUESUHBIH HCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, [JIaHeTapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIENb
aTOMHOTO s111pa;

* XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM Ha UX OMHUCAHUA (B TOM YHCIIE:
CIHUIOMETP, NaTYMKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHHUSI, paKeTa,
9XO0JIOT, OUKH, IEPUCKOT, (hoTOoaIMapar, ONTUYECKUE CBETOBODI,
CTIIEKTPOCKOTI, TO3UMETP, KaMepa BuiibcoHa), UCTIONB3Ys 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SBJIICHUN U HEOOXOAUMbIE (PU3UUECKUE
3aKOHOMEPHOCTH,

* UCIIOJIb30BATh CXEMbI M CXEMATHYHbIC PUCYHKH M3YyUECHHBIX TEXHUYIECKHIX
YCTPOMCTB, N3MEPUTENBHBIX TPHOOPOB M TEXHOJOTUIECKUX MPOIIECCOB MPHU
pelIeHnr yueOHO--TIPaKTUUECKUX 3a/1a4, ONTHIECKUE CXEMBI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;

* IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O IPUMEPAX )
PAKTHYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCETHEBHOMN
KU3HU JJ1s1 o0ecnieueHns 6€30MacHOCTH MPHU OOpAILEHUH ¢ TPUOOpaMH U
TEXHUYECKUMHU yCTPOUCTBAMU, COXPAHEHUS 3JOPOBBS U COOIIOIEHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpejie;



* OCYIIIECTBIIATH MONCK HHPOPMAITIHU (HU3HIECKOTO COJICPKAHUS B
HHuTepHeTe, caMoCcTOATENbHO (POPMYIHUPYsI TIOMCKOBBIN 3a1poC, HAXOAUTh
IyTH ONpPEENICHUs JOCTOBEPHOCTH MOJIyY€HHON HH(POpMAIMM Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

* KCITI0JIb30BATH IIPH BBINIOJHEHUH Y4€OHBIX 3aJJaHUI Hay4YHO--TIONYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro COoEepKaHus, CIPaBOYHbIE MaTEpUaIIbl, pECYPCHI
cetu IHTepHET, BiaeTh NpUuéMaMy KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* cO3/1aBaTh COOCTBEHHBIC TMCHbMEHHBIE M YCTHBIE COOOIIEHHUSI HA OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3NUECKOTO COACPIKAHMUA,
yOJIMYHO MPEACTABIATH PE3YJIbTaThl MPOEKTHON MM MCCIIE0BATENbCKON
JESITEIbHOCTH, TIPH TOM IPaMOTHO MCIOIB30BATh N3yUEHHBIH
MOHSTUWHBIN amnmapar u3y4aeMoro pasjaena GU3uKHU U COPOBOKAATD
BBICTYIUICHHUE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUH
CBEPCTHUKOB.



COHAEPXXAHUE:

7 kiacc
o @usuka U ee poib B MO3HAHUH OKPY>KAIOIIETO MUpa— 6 9
« llepBoHauanbHBIE CBEACHUS O CTPOCHUU BEILIECTBA — S U
« JIBwxKeHHe U B3auMoJeiicTBre MOJeKyd — 21 4
o« JlaBneHue TBEPABIX TEI, )KUIKOCTEH 1 ra3oB — 21 g
« Pabota u momurHOCTE. DHEprus — 12 y
o Peseps—3u

8 Kiacc
TemoBele siBiIeHUA -28 4
DNEeKTPUYECKUE U MAaTHUTHBIC SIBJICHUS - 37 4
Pezep — 3 u

9 xnacc
o Mexannueckue gBieHust — 40 4
o Mexannueckue Kojie0aHusa U BOJIHBI — 15 1
o DJICKTPOMAarHUTHOE I0JI€ M DJICKTPOMArHUTHBIC BOJIHBI — 6 4
« CBetoBbI€ ABJIEHUS — 15 1
o KBanroBrle sBienus — 17 4
o IloBTOpHUTENHEHO-00001IaOMNI MOTYTH — 9 U
®OPMbI TEKVILIET'O KOHTPOJISI U TIPOMEXXYTOYHOUM ATTECTALIMU
Buabl KOHTPOJS: BXOJHOM, IPOMEKYTOUYHBIN, UTOTOBBIN.



