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Copneprkanue mporpaMMbl HallpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTH
YYAIIUXCS U OpTaHU3aINI0 U3yueHus (PU3NKH Ha IeITeTLHOCTHOW OcHOBE. B Hel
YUUTBIBAIOTCS] BO3MOXKHOCTH TpeaMeTa B peanuzanuu TpedoBanuii ®I'OC 00O k
IUTAHUPYEMBIM JINYHOCTHBIM U METANpPEMETHBIM pe3yjibTaTaM 00Y4YeHHUs, a TaKXKe
MEXITPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO
o0mero oOpa3oBaHUsI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gociuTaHue:

— TpOsIBIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON

¢du3nUecKoil HayKu;
— IEHHOCTHOE OTHOUIEHHE K TOCTHXKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo8HO-HPAGCMEEHHOE 60CRUMAHUE:
— TOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYX/I€HUN OOIIECTBEHHO-3HAYMMBIX U
ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JIOCTHKEHUHN (PU3UKH;
— OCO3HAHME BaAYXHOCTU MOPAIbHO-3THUECKUX MPUHITUIIOB B IEATEIHHOCTH YUEHOTO.

Icmemuueckoe gocnumanue:
— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH.

Llennocmu nayunozo no3nanus:
— OCO3HAaHHE I[EHHOCTH (U3NUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MUPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;
— pa3BUTHE HAYYHOU JIFOO03HATEIHPHOCTH, HHTEPECA K UCCIIEeIOBATEIHCKOM
JESITEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYUUA:
— OCO3HaHHE [IEHHOCTH 06€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTHU IIPaBUJI O€30M1aCHOT0 MOBECHUS HAa TPAHCIIOPTE, HA I0pOrax, ¢
AIEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUAX;
— cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OIIHUOKY 1
TaKOro K€ MpaBa y Ipyroro 4eioBeka.

Tpyooeoe socnumanue:
— aKTHUBHOE y4acTHE B PEIIEHUHU MPAKTHUECKUX 3a/1a4 (B paMKax CEeMbH, IIIKOIIbI,
ropoja, Kpasi) TEXHOJIOTHYECKOW U COIMaIbHOM HAMPaBIEHHOCTH, TPEOYIONIUX B TOM
yrcne U PU3NIeCKUX 3HaHUM;

— MHTEpPEeC K MPAKTUUECKOMY H3Y4YCHHIO TpodeccHii, CBsI3aHHBIX C (PUIUKOM.

DKonozuueckoe ocnumanue:
— OpHUEHTAIUs Ha TpUMEeHEeHNe (HU3UIECKUX 3HAHUN JUTsl pellieHus 3a/1a4 B 00J1acTh
OKpPY’KaroIlle cpebl, JIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCJEACTBUI
JUUISL OKPY>KAKOILEH Cpeibl;
— OCO3HaHHE TI00ATBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U MyTel UX pelieHusl.

Aoanmayusa o6yuarowecoca K U3MEHAIOUWUMCA YCLOGUAM COUUAILHO U
npupooHoil cpeowl:
— MOTPEOHOCTH BO B3aUMOJICHCTBUY TIPH BHIMIOJTHEHUH UCCIICIOBAHUN U TIPOEKTOB
(bu3UYECKOM HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;
— TIOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUCCKYIO MEATETbHOCTH;
— MOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHHIA, B TOM YHClie (POPMYITHPOBATH UJIEH,
MOHSTHUS, TUMOTE3bl 0 (PU3NUECKNX OOBEKTaX U SBICHUSAX;
— OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKHY;
— IUIAaHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETEHNUU HOBBIX (PM3MYECKUX 3HAHU;
— CTpeMJICHUE aHAJTN3UPOBATh U BBISIBISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NYECKUX 3HAHUI;

H3yuer



— OLIEHKA CBOMX JCHUCTBUM C yU4ETOM BIUSAHUS HA OKPYKAIOLIYIO CPEy, BOSMOXKHBIX
IJ100aBHBIX TOCTIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

YHuBepcanbHbIE IO3HABATEIbHBIE IEHCTBUS

ba3zoevie nozuueckue oeiicmeus:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBbEKTOB (SIBICHUH);
— YCTaHaBIHMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(PUKALIIMH, OCHOBAHHS 111 0000IIECHUS U
CpaBHEHUS,
— BBISBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTPUBAEMBIX (aKTaxX, TaHHBIX U
HaOJII0ICHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;
— BBISBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3U NP U3yYCHUH (DU3UUECKUX SBICHUN U
MIPOLIECCOB; JIeJaTh BHIBOIBI C UCIIOJIb30BAHUEM JIEYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBSA3SIX (PU3UUYECKUX BEITHMUNH;
— CaMOCTOSITEIFHO BBIOMpATh CIIOCO0 perieHns yaeOHol Gu3nveckoi 3a1auu (CpaBHEHHE
HECKOJIbKUX BaPHAHTOB PELICHHUS, BBIOOP HanboIIee MOAXOAALIETO ¢ YIETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:
— HCHOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
— MPOBOAMTH [0 CAMOCTOSATEIBHO COCTABIIEHHOMY IJIAHY ONBIT, HECJIOKHBIN (PU3NYECKUI
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHuE (PU3UYECKOTO SIBICHUS;
— OLICHUBATh Ha IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIHIO, TIOITYYEHHYIO B XO€
WCCIIETOBAHUS WIIH YKCIIEPUMEHTA;
— CaMOCTOSITEIHLHO (POPMYITUPOBATH OOOOIIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIIEIOBAHNUS,
— TIPOTHO3MPOBATH BO3MOXKHOE JallbHEHIIIee pa3BUTHE (PU3MUECKHUX MPOLIECCOB, a TAKKE
BBIIBUTATh MPEINONI0KEHUsI 00 UX PAa3BUTUHU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:
— TPUMEHSTH Pa3IMYHbIe METO/IbI, HHCTPYMEHTHI U 3alIPOCHI MIPH MOUCKE U 0TOOpE
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIOKEeHHON yueOHOM (hru3ndecKoi 3a1a4u;
— aHAJIMU3UPOBATh, CHCTEMATHU3UPOBATh U MHTEPIPETUPOBATH H(DOPMALIMIO PA3TUIHBIX
BUJIOB U (DOPM IIpEACTABICHUS;
— CaMOCTOSITENbHO BBIOUPATh ONTHUMAIBEHYIO (OPMY MpeIcTaBICHUS HHPOPMAITUHT U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a4X HECIOKHBIMU CXEMaMH, IarpaMMaMu, HHOH TpaduKoit
1 UX KOMOMHAIIUSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIE IEMCTBUS

Oobwenue:
— B X07Ie 00CyXJIeHUs y4eOHOro MaTepuaia, pe3yabTaToB JIA0OPATOPHBIX padOT U MMPOESKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbI 1 BHICKA3bIBaTh UJEH, HAlIEJICHHBIEC Ha
pelieHue 3a1a4u U MoJiJiep>KaHnue 01aroxKenaTeIbHOCTH O0IIEeHNS,
— COINOCTAaBJIATh CBOU CYXJEHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB AUAIIOTa,
OoOHapyXUBATh PA3IUIHE U CXOJCTBO MO3UITHIA;
— BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
— TyOJMYHO MPEACTABIATH PE3YIbTATHl BBIMTOJHECHHOTO (PU3HUYECKOTO OIBITa
(3KCTIepuMeHTa, UCCIIeIOBAHUS, IIPOCKTA).

Coemecmnasn desamenbHOCMb (COMPYOHUYECMB0):
— TOHHMMATH U UCTOIh30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATHHOU pabOTHI IpU
pelIeHnr KOHKPETHON (u3nYecKoil mpoOaemsl;
— TPUHUMATH LIeJI1 COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBATH JIEUCTBHUS 1O €€
JTOCTIKEHHIO: PACIPEIeTIsATh POJIU, OOCYKIATh MPOIIECCH U PE3YJITaThl COBMECTHOM PabOTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOEI;
— BBITIOJHATH CBOIO YacCTh PAOOTHI, TOCTUTAss KAYECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTMMH YJIEHAMU KOMAH/IbI;



— OLIEHUBATh Ka4eCTBO CBOETO BKJIJa B OOIINNA MPOAYKT 110 KPUTEPHUSAM, CAMOCTOSITEIHHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

YHUBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopzanusayusa:
— BBIABIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYaLUsX, TPEOYIOIIHNX /IS pEIICHUS
(bu3nyecKux 3HaHUM;
— OPUEHTUPOBATHCS B PA3JIMYHBIX MMOJAXO0AAX IPUHATUS PELLICHUH (MHIUBUAYAIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyMIoi);
— CaMOCTOSITENTLHO COCTABJIATH AJITOPUTM peIIeHUs PU3MUECKON 3a]jau HITH TIJIaHa
UCCIIEIOBaHMS ¢ YIETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIpe/jlaraéMble BApUaHThl PELLICHUN;
— J1enath BbIOOp U OpaTh OTBETCTBEHHOCTh 3a PELLICHHE.

Camoxonmpons (peghrexcus):
— J1aBaTh AJICKBATHYIO OLICHKY CUTYallU! U IpeJularaTh IUIaH €€ N3MEHEHMS;
— O0OBACHATH IPUUYUHBI JOCTHKEHUS (HEAOCTH)KEHNUS) PE3Y/IbTATOB AEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;
— BHOCHUTH KOPPEKTHUBHI B ICATEIILHOCTD (B TOM YHCJIE B XOJ] BHITIOJTHEHHUS (PU3UIECKOTO
UCCJICIOBaHMSI WIIM IIPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, N3MEHHUBIIUXCS CUTYaLIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;
— OLICHMBATbh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSAM.

Imoyuonanvrvlii unmMeN1eKm:

— CTaBUTH ce0s HAa MECTO JIPYroro YeloBeKa B X0JIe Cropa WU AUC KYCCUU Ha Hay4YHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ipunamue cedn u opyaux:
— TpU3HABaTh CBOE MPABO HA OMIUOKY MPH pelIeHIH (PU3MIECKHUX 3a]1a9 WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAaKOE K€ MPaBO JPYToro.

HPEAMETHBLIE PE3YJIbTATHBI

7 kaacc:

[Tpenm:

— HCIOJIb30BaTh MOHATHA: (PU3NMUECKHE U XUMHUUYECKUE SBJICHMUS; HAOIIOACHHE, IKCIIEPUMEHT,
MOJI€JIb, TUTIOTE3a; EUHUIIBI PU3NUECKUX BEJIMYNH; aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS
BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOe); MEXaHUYECKOe JBIKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, IPSIMOJIIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAs CUII, fedopmarius
(ynpyrasi, miacTu4ecKkas), HeBECOMOCTb, COOOIIAOLITUECS COCY/IBI;
— pasnuuath sBieHus (qudy3us; TEI0BOE IBMKEHNE YaCTHI] BEIIECTBA; PABHOMEPHOE
JBUJKEHHE; HEPABHOMEPHOE JIBM)KEHHE; MHEPLIMS; B3aUMOJIEHCTBHUE TEJl; pABHOBECHE TBEPIBIX
TEJI C 3aKPEeTIEHHOM OChIO BpallleHHs; TIepeiaya JaBICHUS TBEPABIMU TEIaMH, JKUIKOCTSIMU 1
razamu; armocdepHoOe JaBlieHUE; MIaBaHUE TeNl; MPEBPAIICHUS MEXaHUUYECKOW IHEPTHUN)
M0 OIHKCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINUX JAaHHOE
buznuecKoe siBICHUE;
— pacro3HaBaTh MPOSBICHUWE U3YYCHHBIX (DU3MUECKUX SIBICHHM B OKPYXAIOIIEM MHUPE, B
TOM uucie (pU3NUecKue BICHUS B MPUPOJIE: TPUMEPHI ABMKEHHUS C PA3IMYHBIMU CKOPOCTSIMU
B )KMBOMW W HEXHUBOU MPUPOJIC; NEUCTBUE CUIIBI TPEHUSI B IPUPOJC U TEXHUKE; BIUSHUE
aTMoc(hepHOTro JaBJIeHHs Ha )KUBOW OpraHU3M; IUIaBaHKUE PBIO; pbIYard B Telie YeI0BeKa; Mpu
ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1a9y B yU€OHYIO, BBIACIATH CYIICCTBCHHBIC
CBOMCTBa/MpU3HAKY (PUINIECKUX SIBICHUM;
— OIKACHIBATh N3yYEHHBIC CBOMCTBA TEN U (PU3NYECKUE SIBIICHUSI, UCTIONB3YS (pu3nueckue
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CuJia YIpyTrOCTH, CHJIA TSHKECTH, BEC Tela, CUjla TPeHHsI, 1aBlieHne (TBEPAOTO Tela, KUIKOCTH,
ra3a), BRITAIKMBAIOIIAs CHUJIa, MEXaHU4ecKast paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIBI,
KOA(PHUITMEHT TI0JIE3HOTO IEHCTBHSI MEXAaHNU3MOB, KHHETHUECKAs ¥ TIOTCHIIMAIbHAS DHEPTHs);
[P OMHMCAHHUU MTPABIIIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCIIOJIb3yEMbIX BEIHUMH, UX
0003HaYCHHS ¥ €IUHUIIBI (PU3UYECKUX BEIHMYNH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO



($U3NYECKYIO BETMUYHHY C APYTUMHU BEIUYHMHAMH, CTPOUTH rpauKu M3yYEHHBIX 3aBUCUMOCTEH
(hbUBUYECKUX BEIMYNH,

— XapaKTepH30BaTh CBOMCTBA TeJl, (PU3NUECKUE SBICHUS U MIPOLIECCHI, UCIOIb3Ys MPaBUia
CJIOXKEHUS cuJl (BAOJb OJTHOM MIPsiIMOit), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumerna,
MIPaBUJIO paBHOBecHUs pbruara (0J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS
MEXaHUYECKOM SHEPIuH; IPU ATOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCHIBAThH
€ro MaTeMaTUYECKOE BbIPAKEHUE;

— OOBACHATH PU3MUECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYalMil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 1—2 JTOrMYeCcKHX I1aroB ¢ onopoi Ha 1—2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SABICHHN, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

— permath pacuéTHbIe 3a/1a4i B 1—2 eHCTBUS, UCIONb3YS 3aKOHBI U (POPMYJIbI,
CBSI3bIBAOIIME (PU3HUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUS 33J]auy 3allUCHIBATh
KpaTKO€ YCJIOBHUE, MOJCTABIATh PU3NUECKUE BETUUYNHBI B (POPMYIIBI U IPOBOIUTH PACUETHI,
HAXO/UTh CIIPABOYHBIE JAaHHbBIE, HEOOXOAUMBIE JJISl PEIICHUS 33/1a4, OLICHUBATh
PEATMCTUYHOCTD MOJIyYCHHOH (PU3HUECKON BEITUYMHBI;

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELINTh IPU MOMOIIY (PU3MUECKUX METOAOB; B
OIMCaHWHU UCCIIEI0BaHUS BbIIENATh IPOBEPSAEMOE IPEANON0KEHUE (TUIIOTE3Y), Pa3IndaTh U
MHTEPIPETUPOBATH MOTYUEHHBIN pe3ynbTaT, HAXOAUTh OMIMOKU B XOJI€ OIBITA, JI€aTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

— TIPOBOJMTH OIBITHI IO HAOIIOJCHNUIO (PU3NYECKUX SIBICHUHN WK (PU3NIECKUX CBOHCTB TEIN:
(GbopMyIMpOBaTH MPOBEPsIEMbIE MPEANONIOKEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U (POPMYIMPOBATH BHIBOJIBL;

— BBINOJHATH MIPSIMbIE U3MEPEHHUS PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CHIIbI U
TEeMIepaTyphl C UCTIOIH30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX MPHUOOPOB; 3aMUCHIBATH
NoKa3aHMus NPUOOPOB € YUETOM 3aJaHHOH aOCOIMIOTHOM MOTrPelIHOCTH U3MEPEHUIA;

— TIPOBOJMTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYHHBI OT JPYToi ¢
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABMKYLIET0Cs Tela
OT BPEMEHM JIBUKEHUS TeJa; CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa 00paboTKu
MTOBEPXHOCTEHN TEJI ¥ HE3aBUCUMOCTH CUJIBI TPEHUS OT IIJIOLAJAN CONPUKOCHOBEHMUS TEN; CHIIBI
YOPYTOCTH OT YJUIMHEHUS [IPYKUHBI; BHITAIKMUBAIOIIEH CHJIbI OT 00bEMA NOrpyKEHHON YacTu
TeNa ¥ OT MJIOTHOCTH JKUIAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IIIyOUHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJO0; YCIOBUH TUTaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara 1 OJIOKOB);
y4acTBOBaTh B IJITAHUPOBAHUM YU€OHOI'O MCCIIEJOBAHNUS, COOUPATh YCTAHOBKY M BBIOJIHSTH
U3MepeHus, cleays NpeaIoKEeHHOMY IIaHy, (GUKCUPOBATh PE3yNIbTaThl MOJTYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE MPEUIOKEHHBIX TAaOIHIL U Tpa(UKOB, 1enaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMUS;

— TPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA JKUIAKOCTH
1 TBEPJIOTO TEJa; CUJIa TPEHUS CKOJIbKEHUS; JaBJIEHNE BO3AyXa; BHITAJIKUBAIOLIAs CUJIA,
JeWCTBYIOIAs Ha OTPY>KEHHOE B )KUIKOCTh TeJ0; KO3 PUINUEHT MOJIE3HOT0 JeHCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYs MPEII0KEHHOW NHCTPYKLIUHU: IIPHU BBHIIOJHEHUN U3MEPEHUN
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUE€HHE NCKOMOI BEJTMUMHBI,

— coOI0aTh MpaBUila TEXHUKK 0€30IaCHOCTH TIpU paboTe ¢ J1abopaToOpHBIM
00opynOBaHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBHS MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS COCY/IbI, OapOMETp, pbluar, OABMKHbIN U HETIOABUKHBIN OJIOK,
HaKJIOHHAS [IJIOCKOCTh;

— XapaKTepH30BaTh MPUHIIMITBI JEHCTBUS HM3YUYEHHBIX MPHOOPOB M TEXHUUYECKUX YCTPOMCTB
C OIOPOi Ha UX onucaHus (B TOM YHUCIIE: MOAIMIHUKN, YCTPOHCTBO BOJOIPOBO/A,
THJIPABINYECKUH Tpecc, MaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, apEOMETP), UCTIOb3Ys
3HAHUS O CBOMCTBAX (PM3MYECKUX SBJIEHUI U HEOOXOIMMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

— MNPUBOJIUTH MPUMEPHI / HAXOAUTH UH(GOPMAIIUIO O MPUMEPAX MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUH B MOBCETHEBHOM >KHU3HU JJIs oOecrieueHus: 0e301acHOCTH



npu o0paleHnu ¢ MpuOopaMy U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHNUS B OKpYIKalollel cpese;
— OCYILIECTBIATH OTOOP UCTOUHUKOB MH(opMaIu B ceTu VIHTepHET B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIMXCS 3HAHUU U IIyTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBLICIATH HH(POPMAIINIO, KOTOPAs SBJISAETCS MPOTUBOPEUUBOM WITH
MOYET OBITh HEJOCTOBEPHOM;
— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YUE€OHBIX 33aaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
(GU3M4EcKOro coxepKaHus, CpaBOUYHbIE MaTepHabl, pecypchbl ceTd MIHTepHeT; BIajeTh
npruéMamMH KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
— co3JaBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMaLuK (pU3MYECcKOro coaepx aHus, B TOM UUCIIe IyOJIMYHO JeJIaTh KpaTKue
COOOIIeHNS 0 pe3yibTaTax MPOEKTOB WK y4eOHBIX HCCIEIOBAHUMN; IIPH 3TOM I'PAaMOTHO
UCIIOJIb30BaTh U3y4YEHHBIM NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COITPOBOXKAATH BBICTYILIICHNE
MPE3EHTALUEM;
— IIpY BBIIOJHEHUU Y4eOHBIX POEKTOB U UCCIIEI0BAaHUN PACIIPENeIATh 005 3aHHOCTH B
I'PYyIIIE B COOTBETCTBUU C IIOCTABICHHBIMU 3aa4aMH, CIICAUTH 3a BBIIIOJHEHUEM ILIaHA
JecTBUH, aJIleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/l B I€ATEIILHOCTb I'PYIIIBI; BEICTPAUBAThH
KOMMYHUKAaTUBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.
H3zyuyel

8 kaacc: [Tpenm
— HCIOJIB30BaTh NOHATHA: Macca ¥ pa3Mepbl MOJIEKYII, TEIUIOBOE IBUKEHUE ATOMOB H
MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U aMOp(HbIE Tea,
HACBILICHHBIN U HEHACBIIEHHBIN 11ap, BIAXKHOCTh BO3AYyXa; TEMIIEPATYPA, BHYTPEHHAA
SHEPIHUsl, TEIJIOBOU JIBUTaTelb; JIEMEHTAPHBIN MIEKTPUUECKUH 3apsi, dJIEKTPUYECKOE T10JIE,
IIPOBOJAHMKY U JUAJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE I10JIE;
— pasnuyaTh sIBIICHUS (TEIJIOBOE paclIMpeHue/ckaTre, Teruionepeaayda, TerioBoe
paBHOBECHE, CMAaUMBaHNE, KAIIUJUIPHBIE SBJICHUS, UCIIAPEHHE, KOHJCHCALINs, IUIABIICHUE,
KPUCTAJUIU3aL U
(oTBepAeBaHuE), KUIIEHHE, Teryonepeaaya (TerIonpoBOAHOCTb, KOHBEKIIMS, U3TyUYEHHE);
ANEKTPU3ALHUs TEJl, B3AMMOJIECHCTBHE 3aPsA0B, IEHCTBHS JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICUCTBUE MATHUTOB, IEHCTBUE MarHUTHOI'O I10JI HA IIPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHas: MHAYKLHS) 10 ONMCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B
TOM 4Hcie (PU3NUYECKHe SBICHUS B IPUPOE: MOBEPXHOCTHOE HATSKEHUE U KalMJUISIpHbIE
ABJIEHUS B IPUPOJIE, KPUCTAILIBI B IpUpPOJE, n3nyueHue ColHia, 3aMep3aHie BOJOEMOB,
Mopckue Opu3bl, 00pa30BaHuE POChI, TYMaHa, MHEsl, CHEeTa; 3JEKTPUUECKUE SBICHUS B
aTMocdepe, 3IeKTPUUECTBO KUBBIX OPraHU3MOB; MATHUTHOE T0JIe 3eMJIH, Ipel( Mmoo coB,
POJIb MArHUTHOTO TIOJISL VISl )KU3HU Ha 3€MJIE, NTOJIAPHOE CUSHUE; ITPU 9TOM IIEPEBOJUTH
NPaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOMCTBA/TIPH3HAKH
(bu3nUecKuX SBICHUI;
— ONMCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKUE SABJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTHs], KOJIMUECTBO TEIUIOTHI, yeIbHAas
TEIJIOEMKOCTh BEIIECTBA, yIEJIbHAas TEIJIOTA IUIABJICHHUS, YAEJIbHAS TEIIOTa
napooOpa3zoBaHus, yAelbHas TeIUIOTa CrOPaHus TOIUINBA, KOA(PGUIMEHT MOJIE3HOTO IeHCTBUS
TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYyXa, JIEKTPUYECKHM 3apsijl, CHUJla TOKa,
AIIEKTPUYECKOE HANPSKEHUE, COIIPOTUBIICHUE IIPOBOJIHUKA, YAEIBHOE COIIPOTUBIICHUE
BelIeCcTBa, padoTa U MOIHOCTH 3JIEKTPUUECKOTO TOKA); IPU ONMCAHUU MTPABUIIBHO TPAKTOBATh
(u3uUecKuil CMBICT HCIIOJIb3YEMbIX BEIMYUH, 0003HAUCHHS U €AMHUIIBI PU3UIECKUX
BEJIMYMH, HAXOAUTh (hOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUYHHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SIBICHUSI U MTPOLIECCHI, UCIIOIb3YSI OCHOBHBIE
IIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH CTPOCHUS BELIECTBA, IIPUHIIUIL



CYIIEPIO3UILINHU NToJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS 3apsiza, 3akoH OMa s
ydacTka Lemnu, 3akoH J[xoyinsd -JIeHna, 3aK0H COXpaHEeHHsl SHEPTUH; TIPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHHE;

— O0O0BACHATH PU3MUECKUE NTPOLECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYaIUi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHE U3 | - 2 TOTMYECKHUX MIAroB ¢ ONMopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3HMYCCKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH; penaTh pacy€éTHbIC 3a1a4M B 2 - 3
JeUCTBUS, UCIIOJIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PM3NUECKHE BEIMUUHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJjaul 3allMChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEOCTATOK JaHHBIX JUIS
peleHus 3a/1a4u, BBIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIs €€ PEeLIeHUs, IPOBOJUTh
pacu€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUeHUE (PU3MUYECKON BEIMYMHBI C U3BECTHBIMU
JaHHBIMU;

— Ppacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PELIMTh MPU MOMOIIH (PU3MUECKUX METOOB;
WCIIOJIb3YS ONMCAHUE MCCIIENOBAHNS, BBIACIATH IIPOBEPSIEMOE IIPEAIIOI0KEHUE, OLICHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEICHUS UCCIIEJOBAHMSI, JIENIaTh BBIBOIBL;

— TMPOBOAMTH OIBITHI 110 HAOIIOJEHUIO (PU3UUYECKUX SIBICHUHN UK (PU3NYECKUX CBONCTB TeJ
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTb JIABJICHUS BO3/lyXa OT €ro 00bEMa, TeMIIEPaTyphl;
CKOPOCTH IpOLIecca OCThIBAHUSA/HArpeBaHMs IIPU U3IYYEHUH OT LIBETA U3y
YaOIIEH/TTOTTOMIAroIIel ITOBEPXHOCTH; CKOPOCTh UCTIAPEHHSI BOABI OT TEMIIEPATYyPhI
KUJKOCTHU U IUIOIAIH €€ MOBEPXHOCTH; MIEKTPU3aLUs TN U B3aUMOACHCTBUE MIEKTPUUECKUX
3aps10B; B3aUMOJICHCTBUE MTOCTOSIHHBIX MAarHUTOB, BU3YyalIM3al[isi MarHUTHBIX NOJIEH
IIOCTOSIHHBIX MarHUTOB; IEMCTBUS MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTAa, CBOMCTBA JIEKTPOIBUTATEINSI TOCTOSIHHOTO TOKA): (hOpMyITUpOBaThH
IIpoOBEpsEMbIE MPEANIONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOT0 000py10BaHHUS;
OIMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBI;

— BBINOJHATH NPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENIBHOM BIaXXHOCTU BO3yXa, CUJIbI
TOKa, HANPSKEHUS C UCIOJIb30BAHNEM aHAJIOTOBBIX TPUOOPOB M TaTYUKOB (PU3MUECKHUX
BEJIMYMH; CPABHUBATh PE3YJIbTaThl U3MEPEHHH ¢ YUETOM 3a/JaHHOM aOCOIIOTHON
MOTPEIIHOCTH;

— TMPOBOAMTH UCCIIEI0BaHUE 3aBUCUMOCTH OTHOM (PU3HUYECKOM BEJIMYMHBI OT JPYroi ¢
HCII0JIb30BAHNUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT €T0
JUIMHBI, IO/ MTONEPEYHOI0 CEYEHUS U yIENbHOIO CONPOTUBIICHUS BELIECTBA
MIPOBOJHMKA; CHJIbI TOKA, UYILEr0 Yepe3 MPOBOAHUK, OT HANPSKEHUSI Ha TPOBOJHUKE;
HCCIIeIOBAaHKE MOCIIEI0BATENBHOTO U 1A - PaIIbHOTO COETUHEHUH TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs
MPeIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yNbTAThI MOTYYEHHON 3aBUCUMOCTH B BU/JIE TaOJIHI]
U rpadUKoOB, Ae1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHUS;

— MPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIMUYMH (yJebHas TEMI0EMKOCTh
BELIECTBA, COMPOTUBIIEHNE IPOBOAHNKA, pab0Ta U MOIIIHOCTh 3JIEKTPHUUECKOI0 TOKA):
IUTAHUPOBATh U3MEPEHHUS, COOUPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYs IPEAT0KEHHON
WHCTPYKLUU, U BBIYUCIIATh 3HAYEHUE BETUUYHUHBI;

— co0roaTh MpaBUila TEXHUKU 0€30IaCHOCTH IpHU paboTe ¢ 1abopaToOpHbIM
o0opyI0BaHUEM;

— XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS M3YYEHHBIX NMPHOOPOB U TEXHUUECKUX YCTPOICTB
C OIMOPOIl Ha UX ONUCaHUs (B TOM YHUCJIE: CUCTEMA OTOIIEHUS JOMOB, TUTPOMETP, IapoBast
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPUUECKON SHEPTUH, EKTPOOCBETUTEIILHBIE
puOOPHI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), dJIEKTPUUECKUE TPETOXPAHUTENH;
3JIEKTPOMArHUT, ANEKTPOABUraTeNb MOCTOSHHOTO TOKA), UCIOIb3Ys 3HAHHS O CBOMCTBAX
(hbU3UYECKUX SIBIICHUN U HEOOXOUMBIE

¢u3nyeckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM
U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI



ANEKTPUYECKUX LETEN C MOCIIEI0BATENbHBIM U MTAPAJUIEIbHBIM COEUHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAUCHHUS SJIEMEHTOB AJICKTPUUECCKUX IICTICH;
— MPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMAIIHIO O TPUMEPaX MPAKTUIECKOTO
WCITOJIH30BaHUS (PU3NYECKUX 3HAHUI B TIOBCEAHEBHOM JKM3HU I 0OECTICUeHHS 0€301acCHOCTH
pu 0OpalIeHny ¢ TPUOOpPaMU M TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAaHEHUS 3I0POBbBS U
COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIICH Cpejie;
— OCYIICCTBIISATh TMOWCK HWHpOpMAIUK (HU3HUECKOTO CcoAepkaHus B cetu MHTEepHET, Ha
OCHOBE UMEIOIINXCS 3HAHUHN U MTYTEM CPABHEHUS IOTIOJHUTEIbHBIX HCTOYHUKOB BBIJICISATh
nH(pOpMAIINIO, KOTOpAsi SBJSIETCS MPOTUBOPEUNBOM HITH MOXKET ObITh HETOCTOBEPHOM;
— HCTOJIB30BaTh MPHU BHITIOJIHEHUH YICOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JIUTEPATYPY
(U3UYECKOTO COACpKAHMS, CIIPABOYHBIC MAaTEPUAIIbl, PeCypchl ceTu IHTepHET; B1aieTh
npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBON CHCTEMBI B
ApYTyIo;
— CcO037aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KPATKHUE YCTHBIE COOOIICHUS, 00001Iast
nH(}OpMaIHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MYECKOTO COJECPIKAHMS, B TOM YUCJIE MMyOIMIHO
MPEICTABIISITh PE3YIBTATHI IPOEKTHOM WJIM HMCCIEA0BATENBCKON NESITENBHOCTH; IIPU 3TOM
IPaMOTHO UCIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN annapaT Kypca (pu3uKH, COPOBOKIAThH
BBICTYIUICHHE ITPE3CHTALUEM;
— TIpH BBIMIOJIHEHUH Y4eOHBIX TPOEKTOB U HCCIeA0BaHUN (PU3NYECKUX MPOIIECCOB
pacrpeaenaTb 00sS3aHHOCTU B TPYIINE B COOTBETCTBHUH C IMIOCTABJICHHBIMU 33/1a4aMU, CJICTUTh
3a BBIMIOJIHEHUEM IUIaHa ICMCTBUIN U KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHUBATH
COOCTBEHHBIN BKJIAJ B ICSITEIILHOCTD IPYIIIIbI; BEICTPAUBAaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBUE, MIPOSBIISSI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

H3yuer

9 kaacc:

[Tpenm:
— UCIIOJIB30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpUalibHAs TOUKA, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHUYECKOTO ABMKEHUs, Aedopmalius (yrnpyras, miacTu4eckas), TpeHue,
[IEHTPOCTPEMHUTEITLHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KHU; LIEHTP TSKECTH; aOCOTIOTHO
TBEPJIO€ TEJIO, LICHTP TSKECTU TBEPAOTO TEJa, PABHOBECHE; MEXAaHMYECKUE KOJICOAHUS 1
BOJIHBI, 3BYK, UH(PPA3BYK U YABTPA3BYK; JIEKTPOMATHUTHBIC BOJIHBI, IITKaJIa AIEKTPO
MarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
norJouieHus; anbda, 6eta 1 raMMa-u3nydeHus, U30TOIbI, siAepHast SHEPTeTHKA;
— pasnuyaTth SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOITMHEHHOE IBI)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE NaJICHHUE TENI, PABHOMEPHOE
JIBIDKEHUE 110 OKPYKHOCTH, B3aUMO/ICHCTBHE TEJl, PEaKTUBHOE JIBHKEHHE, KoJieOaTeTpHOe
JIBUKEHHE (3aTyXalolUe U BBIHYKICHHBIC KOJIeOaHus ), pE30HAHC, BOJIHOBOE JBUKCHHE,
OTpaX€HUE 3BYKa, MPSIMOJIMHENHOE PACIPOCTPAHEHHE, OTPAKEHHUE U MIPEIOMIICHUE CBETA, MOJ
HOE BHYTPEHHEE OTpaKeHHE CBETA, Pa3joKeHHe OEIoro CBeTa B CIEKTP U CII0KEHUE
CIIEKTPaJbHBIX I[BETOB, IUCIEPCUS CBETA,
€CTeCTBEHHAs PaJIM0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOTO CIIEKTPa U3ITy4eHUs) 110
ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TAHHOE
buznueckoe sIBICHUE;
— pacro3HaBaTh TPOSBICHWE W3YYCHHBIX (DU3UYECKUX SBICHUHN B OKPYKAIOIIEM MHpPE (B
TOM 4uciie (GU3NYeCKHe SIBICHUS B IPUPOJIE: TIPUIUBBI U OTIUBHI, TBUKEHHE MIJIAHET
COJIHEUHOM CHUCTEMBI, pEaKTUBHOE JBHKEHHUE KUBBIX OPTraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 36MJIETPSICEHHUE, CEICMUUYECKUE BOJIHBI, IyHaMHM, 3X0, LIBETA TEJI, ONTUYECKUE
SIBJICHHS B TIPUPOJIE, OMOIOTHIECKOE IEUCTBUE BUIUMOTO, YITPahHOIETOBOTO U PEHT
TE€HOBCKOI'O M3JIy4€HUI; €CTECTBEHHBIN
PaaMOaKTUBHBIN (HOH, KOCMUYECKHUE JTyYH, PaIHOAKTHBHOE U3TydECHUE TPUPOTHBIX MU
HEPAJIOB; NEHCTBUE PAIMOAKTHBHBIX H3IYYCHUN HA OPTaHU3M YEJI0BEKa), IPH STOM
MEePEBONTH MPAKTHYECKYIO 33/1a4y B YICOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA/TPU3HAKHI
(bu3HYECKUX SIBICHUN;



— OIUCHIBAaTh U3Y4YEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (PU3nUecKue
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs: CKOPOCTh TeJla IPY HEPAaBHOMEPHOM JBHIKEHUH,
YCKOpEHUE, IEPEMEILIEHHUE, ITYTh, YIJIOBask CKOPOCTb, CUJla TPEHMSI, CUjla YIPYTOCTH, Cuila
TSAKECTH, YCKOPEHHE CBOOOHOIO IIa/IEHUs, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CUJIBI,
MeXaHu4ecKkasi paboTa U MOLTHOCTb, OTEHIMATIbHAS YHEPTUS Tella, MOIHATOr0 HaJl
IIOBEPXHOCTBIO 3€MJIM, TIOTEHIMAJIbHASL SHEPTUS CKATOU NPYKUHBI, KHHETUYECKAs YDHEPIHs,
II0JIHAsl MEXAHUYECKAsl SHEPI UL, IEPUOJ] U YaCTOTa KOJIeOaHU, JUIMHA BOJIHBI, [POMKOCTb
3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, [I0KA3aTeNb IPEJIOMIIEHUS CPEibl); IPU ONUCAaHUU
MIPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIb3YEMbIX BETMYUH, 0003HAUCHHS U
€IMHULIBl PU3NYECKUX BEJIMUUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMHU BETMYUHAMHE, CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYNUH;

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUECKHE SBICHUS U MPOLECCHI, UCIIOIb3Ys 3aKOH
COXPAHEHHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHLUII CYNEPIIO3UIIMH CUJI, TPUHIINIL
oTHOcUTeNnbHOCTH ["anmuies, 3akoHbl Hb0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbI
OTpa)KEHHU U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsAA0BOI0 U MACCOBOT'O YUCEII IIPU
SICPHBIX PEaKIUsIX; IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aIHCHIBATh €TI0
MaTEMaTHYECKOE BBIPA)KECHHUE;

— OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYAIHil
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BbIABIATH IPUUMHHO-CIICICTBEHHbBIE CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX IIAroB C OMOPOi HAa 2—3 W3YYEHHBIX CBOMCTBA (PU3NIECKUX
SABJICHUH, GPU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemiaTh pacu€THbIE 3a7a4K (OMUPAIOIIUECS HA CUCTEMY U3 2— 3 ypaBHEHHI ), UCTIONb3YsI
3aKOHBI U (JOPMYJIBI, CBA3bIBAIOIIME (PU3MUECKUE BETUUNHBI: HA OCHOBE aHAJIM3a YCIOBUS
3aJ]auy 3aIHMChIBaTh KPATKOE YCIOBHUE, BEISIBIIATH HEIOCTAIONINE WIIM H30BITOYHBIE TAaHHBIE,
BbIOMPATh 3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JUI PELIEHUs, IPOBOAUTH PACUETHI U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBL;

— pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PELIMTh IPU MOMOIIU (PU3MUECKUX METOOB;
UCTIOJB3Ys OMMCAHHUE UCCIIEIOBAaHUS, BBIJICNIATH MPOBEPSEMOE MPEATOIOKEHHE, OLIEHUBATD
MPAaBUIBHOCTH MOPsIKA IPOBEJEHUS UCCIIE0BaHMs, JIeaTh BBIBO/IbI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

— TIPOBOJMTH OIBITHI 110 HAOIIOJEHUIO (PU3UYECKUX SIBICHUHN UM (PU3NYECKUX CBONCTB Te
(n3y4eHune BToporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS SHEPTUH; 3aBHCUMOCTH TIEpHOJIa
Kose0aHui

MPYKHHHOTO MasITHUKA OT MAacChl Tpy3a M >KECTKOCTH TPYXHHBI H HE3aBUCHMOCTbH OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHM; IPSIMOJIIMHEHHOE pacpOCTpaHEHUE CBeTa, pa3jiokKeHue
0enoro cBeTa B CIIEKTP; M3YUYE€HHE CBOWCTB M300pa)kKeHMsI B IUIOCKOM 3€pKajie U CBOWCTB
n300pakeHus MpeIMeTa B COOMparoNIel IMH3€e; HaOIr0AeHUE CIUIOIIHbBIX U IMHEWYaThIX
CIIEKTPOB U3JIYUYCHHUSI): CAMOCTOSTEIILHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOTO Habopa 000
PYZOBaHUS; ONUCHIBATH XO/] OIbITA U €r0

pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

— TPOBOAMTH IPU HEOOXOJMMOCTH CEPUI0 MPSIMBIX U3MEPEHH, ONpeienss cpeaHee
3HaYEHUE U3MEPSIEMON BeINUYUHBI ((POKYCHOE pacCTOSIHUE COOMparoIIel JTMH3bI);
000CHOBBIBATh BHIOOP CrIOCO0a U3MEPEHUS/U3MEPUTEIBHOTO PHOOPA;

— TIPOBOJMTH UCCIIEOBAHUE 3aBUCHMOCTEH (PH3MYECKUX BEIWYHH C HCIIOJIB30BAaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIM)KEHUH 0e3
HavaIbHON CKOPOCTH; TIEpro/Ia KoJeOaH! MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH;
3aBHCUMOCTH yTjla OTPa)KEHUS CBETa OT YIJla MaJeHUs U yriia MpeJOMICHHS OT yIiia
MaJIeHus ): TUIAHUPOBATh UCCIIEI0BaHUE, CAMOCTOSTEIIEHO COOMPATh YCTAaHOBKY, (PUKCHPOBAThH
pe3yabTaThl MOMYYSHHOH 3aBUCHUMOCTH (PM3UUECKUX BEJIMYUH B BUJE TaOIUI] U IpadHKOB,
JIeTIaTh BEIBOJIBI TIO PE3YJIbTaTaM HCCIIC0OBaHUS;

— TPOBOAMUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIMUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
TeJa Py PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOTHOTO TTaIeHHsI, )KECTKOCTh



NPYKUHBL, KO3)(UIIMEHT TPEHUSI CKOJBXKEHUS, MEXaHH4yecKas padoTa U MOILTHOCTH,
4acTOTa U MEePUo KoJieOaHUH

MaTeMaTHYECKOT0 U MPY>KUHHOTO MasTHUKOB, ONITUYECKAasl CHJIa COOMPArOILeH JINH3HI,
pPaIMOaKTUBHBINA (DOH): INIAHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHHUS, CIIEYs MPEAT0KEHHON MHCTPYKIIMH; BEIYUCIIATH 3HAUCHHE BETMYNHBI
Y QHAJIM3UPOBATh NOJIYYEHHBIE PE3YJIbTAThl C YUETOM 3aJJaHHOM MOTIPEIIHOCTH U3MEPEHUH;
— Cco0MoaaTh MpaBUiIa TEXHUKK OE€30MACHOCTH IIPU paboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

— pasnuyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEICH: MaTeprualibHas TOUKa,
a0COoJIIOTHO TBEPJOE TEJIO, TOUEUHBIN UCTOUHHK CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHasl
MO/IENIb aTOMa, HYKJIOHHAsI MOJIe]Ib aTOMHOT'O $1/1pa;

— XapaKTepU30BaTh IPUHIMIIBI J€HCTBUSA M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OIOPOH Ha WX OMHCAHU (B TOM YUCIIE: CHUIOMETD, JATYHKH MOJIOKEHUS, PACCTOSHUS U
YCKOPEHHs, pakeTa, 9X0JIOT, OUKH, IEPUCKOI, (poToanmapar, ONTHIECKUE CBETOBOIBI,
CHEKTPOCKOII, TO3UMETp, Kamepa Buibcona), UCIoNb3yst 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUH U HEOOXOAUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

— HCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTEINIbHBIX IPUOOPOB U TEXHOJIOIMUECKUX MIPOLIECCOB MPH PEILICHUH y4eOHO-
NPaKTUYECKHX 3a/1a4; ONTUYECKHE CXEMBI ISl TOCTPOCHUS N300payKeHHIA B TUIOCKOM 3epKasie
U cobuparolei JIuH3e;

— TPUBOJIUTH MPUMEPHI/HAXOAUTH HH(OPMAIIHIO O IPUMEPaxX NPaKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HaHUI B MOBCETHEBHOM JKU3HU 7151 00ecredeHns: 6e30MacHOCTH
npu 00palIeHNH C MPUOOpaMH U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAaHEHHS 370POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHUS B OKpY Kartollel cpeie;

— OCYIIECTBIATH MOMCK HH(OpMAIHK (HU3NIECKOTO coiepkaHus B ceTH VHTepHeT,
CaMOCTOATENILHO (hOPMYITUPYsI TOMCKOBBIN 3aIIPOC, HAXOAUTH MYTH ONPEACICHUS
JIOCTOBEPHOCTH MOJTYYEHHOHN HMH(pOpMAIMK HAa OCHOBE MMEIOIIMXCS 3HAHUN U JIOTIOTHUTEb
HBIX HCTOYHHKOB;

\— uCmosb30BaTh MPH BHITOJHEHUH YYeOHBIX 33/IaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3M4ecKOro coiepkaHus, CIpaBOYHble MaTepHalIbl, peCypchl ceTu MIHTepHeT; BageTh
npuéMamu

KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(GOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B
ApYTyIo,

— co3J1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOILIEHHS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PH3UUECKOTO COJIEPIKAHMSI, TyOIMIHO MPEICTABIIATH PE3yIbTaThI
IPOEKTHOMN MJIM UCCIIE0BATENIbCKOM AeATETbHOCTH; IPU TOM I'PAMOTHO MCIIOJIb30BaTh
M3YYEHHBIN MOHATUITHBIN annapaT U3y4yaeMoro paszeia (pU3uKU U COIIPOBOXKIAThH
BBICTYIIJICHHE Tpe3eHTaluel ¢ yuéToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

COAEP) KXAHUE YYEBHOI'O ITPEAMETA
7 kjacce

®u3rka — HayKa 0 IpUpoJie, U3ydaeT PU3NYEeCKue SIBICHUS: MEXaHUUYECKHE, TETUIOBBIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBLIE, 3BYKOBBIE.

Kak (u3uka u npyrue ecrecTBeHHbIE HAyKH W3y4datoT npupoxay. EcrectBeHHO
H&y‘-IHBIfI METO/ ITO3HAHUA: Ha6J'II-O)1€HI/I€, IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BLIABUKCHUC
TUIIOTE3, SKCIEPUMEHT IO IPOBEPKE TMIIOTE3, OOBSICHEHUE HAOII0JaeMOTO SIBIICHHS.
Onucanue GpU3NUECKUX ABICHUHN C TOMOIIBIO MOJIENIEH.

JleMoOHCTpaLun
1. Mexannueckue, TENI0BbIE, JEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

Pasnen

duznu



2. ®usnueckre NpuOOpsI U MPOIEAYPA MPSIMBIX H3MEPEHUN aHATIOTOBBIM U IIU(PPOBHIM
puOOpPOM.

JlabopaTopHble padoThl U ONBITHI
1. Onpenienienrie LEHbI JENEeHNs KAl U3MEPUTENBHOrO Mpudopa.

2. 3mepeHue pacCTOSIHUM.

3. U3mepenne 06bE€Ma )KUAKOCTU U TBEPAOTO TeNa.

4. OnpeneneHue pa3MepoB MaJlbIX TeJl.

5. U3m
0oJbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pasznea 2. [lepBoHayasibHbIe CBeIeHNsI 0 CTPOCHUM BellecTBA

Crpoer
JBmxe

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEN U TBEPABIX
(kpucTaminyecKux) Ten. B3auMocBs3b MeXy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX U X aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN
BOJIbl. B3anMOCBS3b MEX 1y CBOMCTBAMU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
OcoOeHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdemMoHcTpauuu

1. Habmoienue OpOYyHOBCKOTO ABUXKECHHUS.

2. Habmronenue nuddy3um.

3. Habmtonienue siBieHuid, OOBSACHSIIONINXCS MPUTSHKEHUEM HITH OTTATKUBAHUEM YaCTHI]
BEIIECTB.

JlabGopaTropHbie padoThI M ONBITHI

1. Onenka quamerpa aroma METOAOM PsIOB (C Hcoyib3oBanueM (hoTorpadumii).

2. OnbITHI O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Pazpen
Mexanuueckoe 1BukeHue. PaBHoMepHOe 1 HepaBHOMepHOE JiBUkeHue. CkopocThb. CpenHss

CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHHUH. Pacuér myTu u BpeMeHH JIBH>KeHMs. PaBHOMepHOE
1 HepaBHOMeEpHoe JiBUkeHue. CkopocThb. CpeHss CKOPOCTh P HEPABHOMEPHOM JIBUYKEHUU.
Pacuér nyt ¥ BpeMeHU IBUKEHUSL.

SBnenue uHepuu. 3aKoH uHepUU. B3aumoaeiicTBre Ten Kak MpUYNHA U3MEHEHHS
CKOPOCTH JIBUKEHHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTs BemecTBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuiia Kak XapakTepucTHKa B3auMoiercTBrs Tel. Cuiia ynpyrocTty v 3akoH I'yka.
W3mepenue cuiipl ¢ TOMOIIbIO IMHAMOMETpa. SIBieHNe TAroTeHus U cuia Tsbkectu. Cuna
TsoKecT Ha Apyrux mianetax (MC). Bec tena. HeBecomocTs. CroxeHHe cuil, HaMpaBiIeHHBIX
1o oAHoM npsiMoi. PaBHonelicTByromas cui. Cuna tpeHusi. TpeHue cKoiabXeHUs U TpeHue
nokos1. Tpenue B npupoae u rexuuke (MC).

JdemMoHcTpanuu

1. HaGmroieHne MexaHn4ecKoro JIBUKEHHUs Tea.

2. U3mepeHue cKOpoCTH MPSIMOJIMHENHOTO IBUKEHMUSL.

3. HabGmtoieHue sIBICHUS MHEPIIUH.

4. HabmroneHre n3MeHEHUs! CKOPOCTH MPH B3aUMOJIEHCTBUU Tell.
5. CpaBHEHME Macc IO B3aUMOJEHCTBUIO TEIL.

6. CnoxxeHue cuil, HalpaBJeHHbBIX 110 OJJHON MPSIMOH.
JlabopaTopHbie padoThbl M ONBITHI

1. OnpenieneHre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapUKa B )KMIKOCTH, MOIEIN
ANEKTPUYECKOTO aBTOMOOUIIS U T. 11.).
2. OnpezneneHue CpeAHENH CKOPOCTH CKOJIBKEHUS OpyCcKa MIIH LIapyuKa O HAKIOHHOMH
IIJIOCKOCTH.



3. Onpenenenue MWIOTHOCTU TBEPIOTO TENA.

4. Omnel
4. OnBITHI, IEMOHCTPUPYIOILINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tela
Y XapaKTepa CONMPUKACAIOIIMNXCS IIOBEPXHOCTEM.
Pa3gen
Jasnenue. CriocoObl yMEHbIIIEHUS U YBEIHUCHUS JaBieHus. JlaBieHue rasa.
3aBUCHMOCTb JIaBJICHUS T'a3a oT 00bEMa, TemnepaTypsl. [lepenaya naBiaeHus TBEpAbIMU
TeJIaMHU, )KUJKOCTSIMU U ra3amu. 3akoH [lackans. [TneBMaTnueckue MamvHsl.
3aBUCUMOCTbD JaBJICHUS KUAKOCTH OT IIyOuHBL. ['mapoctatuueckuit napagokc. Cood
njaromuecs cocypl. ['uapaBinuueckue MEXaHu3Mbl.
ATtmocdepa 3emin u atMmocdepHoe 1aBiaeHue. [IpuunHbl CyiecTBOBaHUS
BO3JIYIITHOM 000JIOYKH 3eMJIH.
Omnwit Toppuuennu. M3amepenue arMochepHOTro qaBicHHs. 3aBUCUMOCTh
aTMoc(epHOro JaBieHHs OT BBICOTHI Hajl ypoBHEM Mops. [Ipubops! 1uist usmepenus
aTMoc(hepHOTro aBICHMUS.
JlerCTE
JleMoHCTpanuu
1. 3aBuCHMOCTD JaBi€HUS ra3a OT TEMIIEPATYPBI.
2. llepenava naBieHUs >KUJIKOCTBIO U Ta30M.
3. Coolmiarommuecs COCyIbl.
4. I'mppaBiarueckuii mpecc.
5. [IposiBneHue necTBust aTMOCHEPHOTO TaBJICHHS.
6. 3aBUCUMOCTb BBITQJIKUBAIOLIEH CUIIBI OT 00bEMa NOTPYKEHHON YacTH Tesla U
IJIOTHOCTH KUAKOCTH. 7. PABEHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUJKO
CTH.
8. Y
JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa MOTrpyKEHHOHN B )KUJIKOCTh
YacTH TeJa.
2. OnpenienieHre BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TEJIO, TOIPYKEHHOE B
YKUJIKOCTb.
3. I[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B
JKUJKOCTH, OT Macchl Tena. 4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO B KUIAKOCTH, OT 00bEMa MOTpyKEHHOH B
JKUJIKOCTh YacTH TeJia U OT TNIOTHOCTH >KUJIKOCTH.
4. KoHcTpynpoBaHUE apeoMeTpa MM KOHCTPYHPOBAHHUE JIOJIKH U OMpeieNieHne e€
Ipy30I10ABEMHOCTH.
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
Mexanunueckas padboTta. MoIHOCTb.
[TpocTeie MeXxaHU3MBI: pblYar, 6JI0K, HAKJIOHHAS MIIOCKOCTh. [IpaBuio paBHOBeCHS
ppraara. [IpumeHenue mpaBuia paBHOBECHS pblyara K 0J10Ky. «30J10TO€ MTPaBUIION
mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTrie MexaHu3Mbl B OBITY U TEXHUKE.
Mexan
JdemMoHCcTpauMu
[Tpumepsl MPOCTHIX MEXAaHU3MOB
Jlabop:

1. Onpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBH>KEHUHU Tella MO
TOPU30HTAILHON TOBEPXHOCTH.

2. UccnenoBaHue yCcIIOBHI paBHOBECHS pblyara.

3. U3mepenue KI1J] HaKJIIOHHOH MIOCKOCTH.

4. N3ydeHne 3aKkOHa COXPAHEHNsI MEXaHWUYECKOW SHEPTHH.

8 kiacce
Pasnea 1. TemioBble ABJICHUSA



OcHoBI
TBEPAOTrO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUIM BeecTBa. Kpucraminyeckue u aMmopHbie
tena. OObsICHEHNE CBOMCTB I'a30B, JKUAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUI MOJIEKY
JSPHO-KMHETH4ecKor Teopuu. CMaurMBaHue U KaWUISpHbIE SIBICHUS. TerIoBOe paciiupeHue
U CXKaTHe.
Temmnepatypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YACTHUIL.
Buytpe
KonnuecTBo TermnoTel. Y aenpHas TEIIOEMKOCTD BELIECTBA. TeMI000MeH U TEIOBOE
paBHOBECHE.
VYpaBHeHnue TeroBoro 6ananca. [InaBienne u oTBepJeBaHUE KPUCTATLUTUYECKUX
BEIIECTB. Y AeNbHas TeIuioTa miasienus. [lapoodpazoBanue u koHaeHcanus. Mcnapenue
(MC). Kunienne. Y nenpHasi TEIIOTa apooOpa3zoBaHus. 3aBUCUMOCTb TEMITEpaTyphl KUTICHHS
ot atMocepHOro naBineHus. BiaxxHocTh BO3yXxa. DHepry
[TpuHIg
Jemoncmpayuu
. HaGmronenne OpOyHOBCKOTO JIBHKCHUS
. Habmronenue nuddys3un
. Habmoienue siBieHuii cMauMBaHus U KaMWUISIPHBIX SBICHUI
. Habxrorenue TeroBoro pacumpeHus Tel
. I3MeHeHue naBiieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU WA OXJIaKICHUN
. [IpaBuna usmepenus TemMmneparypbl
. Bunel Teronepenayu
. OxnaxieHre npu COBEPIICHUH pabOTHI
9. HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMH
10. CpaBHeHME TEMIIOEMKOCTEN pa3IMYHbIX BELIECTB
11. HaOnronenne KUIeHus
12 .HabmroieHre moCTOSIHCTBA TeMIIepaTyphl MPH IJIaBICHUH
13. Moaenu TEIUIOBELIX ABUTATEIEH
Jlabopamopuvie pabomol u onvimul

0 N0 DN KW~

1. Ol
2. OnbIThI MO BhIPAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa

3. OnbITHI 10 HAOTIOIEHHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TEN
4. OmpenerneHue AaBJICHHS BO3yXa B OaUTOHE IIMpUIIA
5. OnbITHI, IEMOHCTPHUPYIOIIHNE 3aBUCIMOCTh JIaBIIEHUSI BO3/yXa OT ero o0bhéma u
HarpeBaHUs WM OXJIAXKICHUS
6. [IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPHUECKOHN TPyOKe OT TeMItepaTyphl
7. Habmionenue u3aMeHeHusl BHYTPEHHEH SHEPTUH Tejla B pe3yNibTaTe TeIUIonepeauu u
paboTHI BHEUTHUX CHII
8. MccnenoBaHue SBIEHUS TEIIIOOOMEHA MTPH CMELTUBAHUY XOJIOIHON U TOpSUYEil BOJIBI
9. OnpenerneHne KOJIMYECTBA TEIUIOTHI, MOJIYICHHOTO BOJIOH IMPHU TEINIOOOMEHE C HAarpeThIM
METATUYECKUM [UITUHAPOM
10. Omnpenenenne yaeIbHOU TEIIOEMKOCTH BEIIECTBA
11. VccnenoBanue mpoliecca UCTapeHust
12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa
13. Onpenenenue yaeabHOU TEMJIOTHI IUIABICHUS JIbJ1a
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
OneKTy
DneKTf

Hocwure
DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. MICTOUHMKH

IIOCTOAHHOI'O TOKA. I[eﬁCTBHH QJICKTPHUYICCKOI'0 TOKa (TCHJ'IOBOG, XHUMHUYCCKOC, MarHI/ITHOC).
SHGKTpI/I‘ICCKI/II\/’I TOK B JKHJKOCTAX U ra3sax.



Onexrpuueckas nenb. Cuna Toka. JnekTpudyeckoe HanpspkeHne. ConpoTUBiIeHHE
MPOBOJHUKA. Y AEIBHOE COMPOTUBJIEHNE BellecTBa. 3akoH OMa 1Sl y4acTKa Lenu.
[TocnenoBarenbHOE U NapaIEIbHOE COSAMHEHUE TTPOBOJHUKOB.

ITocTossHHbIe MarHuThl. B3aumoaelcTBHE MOCTOSHHBIX MarHuTOB. MarHuTHOE
nose. MarauTHoe 1osie 3eMJIM U €ro 3HauYeHHe 1J1 )KU3HU Ha 3emiie. OnbIT DpcTena.
MarnuTtHOe 1noJie 3JIeKTpuueckoro Toka. [I[puMeHenne 3J1eKTpOMarHuToB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA. Vcnonb3oBaHue 351eKTpogBUraTeneil B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Hemoncmpayuu
1. Dnexrpuzarus Ten

2. JIBa pona sneKTpUYECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apsIAKEHHBIX TeN 3. Y CTPONCTBO U

JIEUCTBUE BJIEKTPOCKONA

4. DneKTpoCcTaTU4eCcKask MHIYKIHS

3aK0OH COXpaHEHUsI AMEKTPUUECKUX 3apsI0B
[IpoBOIHUKY W TUAIEKTPUKH

MoenupoBaHH€e CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO OIS
M CcTOYHHKH OCTOSTHHOT'O TOKa

9. JlelicTBUS 3JIEKTPUUECKOrO TOKA

10. DnexTpuyecKkuii TOK B )KUIAKOCTH

11. T'a30BbIi1 pa3psa

12. 3MepeHue cuiibl TOKa aMIIepMETPOM

13. VI3mepeHune 2JIeKTpUYECKOro HANpsKEHUsT BOJBTMETPOM
14. PeoctaT 1 Mara3uH CONpOTUBIICHUM

15. B3aumopaelicTBHE IOCTOSHHBIX MArHUTOB

PN

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/ieJIeHHs IOJII0cOB MaruuTa 17. MoaenupoBanue

MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena

19. MarauTHoe 1ojie Toka. DJIeKTPOMarHuT

20. JleiicTBME€ MarHUTHOTO MOJIsI Ha TPOBOJIHUK C TOKOM

21 DnexTpoaBUrareab MNOCTOSHHOTO TOKA

22. UccnenoBaHue sIBICHUS IEKTPOMArHUTHON MHAYKIIUU
23. Onbrtel @apages

24. 3aBUCUMOCTh HaIlpaBJICHUA UHAYKIIUOHHOT'O TOKa OT YCHOBI/Iﬁ €ro BOBHMKHOBCHMH A

25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnuvie pabomovt u onvimul

1. OmbITH 1O Ha6J'IIO)IeHI/IIO QJICKTpHU3aluu TCII PIHI[yT(I.[PICﬁ " IpHU COITPUKOCHOBCHN U
2. HccnenoBanue nercTBus QJICKTPHUYCCKOTIO ITOJIA Ha IIPOBOAHUKHU U NUBJICKTPUKHU
C6op1<a " IPOBCPKaA pa6OTBI BHGKTpH‘leCKOﬁ OCIHU ITOCTOAHHOT'O TOKA

W3mepeHue U peryampoBaHue CUIIbI TOKA
N3mepenue u peryinpoBaHye HallpsHKEHUS

©o gk~ w

pe3ucTOpa U HAIPsLKEHMS Ha pe3UCTOpe
7. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JIEKTPHUUECKOTO COMPOTUBIICHUS
ITPOBOJIHHKA OT €ro0 JUIMHBI, IIJIOIIAIM ONEPEYHOI0 CEYEHU U MaTepHralia

8. HpOBCpKa ImpaBujia CIIOKCHUA HaHp}DKCHI/Iﬁ IIpU MOCJICA0BATCIIbBHOM COCIUHCHUUN IBYX

PE3UCTOPOB
9. Tlpomepka mpaBuia sl CUIIBI TOKA MPU MApauIeIbHOM COSTMHEHUN PE3UCTOPOB
10. OnpeneneHue pabOTHI IMEKTPUYECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYHIETO 4€pE3 PpE3UCTOP, OT COIIPOTUBJIICHHUA

Pabota

OIIBITE



11. Onpenenenre MOITHOCTH 3JIEKTPHUYECKOTO TOKA, BHIACTSIEMON HAa PE3UCTOpE

12. ViccnienoBanue 3aBHCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKCHUS Ha
HEU

13. Onpenenenne KI1/1 narpeBarens

14. VccnenoBanue MarHUTHOTO B3aMMOACHCTBUS MIOCTOSTHHBIX MAarHUTOB

15. M3yueHrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH UX O0ObEAMHEHUH U
paznesneHnn

16. VccrnenoBanue IEHCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnBITHI, 1EMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aNMOJICHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HalpaBJICHNS TOKA B KaTyIIKe

18. N3yuenwue AeiicTBUSI MArHUTHOTO TOJISE Ha TPOBOJIHUK C TOKOM

19. KonctpyupoBanue u U3ydeHHE PabOThI 3JIEKTPOJBUTATEIS

20. Usmepenne KIT/[ anexkTpoaBuraTenbHON yCTAaHOBKU

21. OnBITHI IO UCCIIEAOBAHUIO SBJICHHS SJIEKTPOMAarHUTHON MHIYKIIMU: UCCIICIOBaHHE
M3MECHEHUH 3HAUYCHHS ¥ HAIPaBJICHNUS MHIYKIIMOHHOTO TOKA

9 knace

Pa3nes 1. Mexannueckue siBJIeHUs!

Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOro JBMKEHUA. PaBHOMEpHOE NpsiMOJIMHEHOE ABMkeHue. HepaBHomepHOe
IpsIMOJUHENHOE ABMKeHNEe. CpelHsAs U MTHOBEHHAs! CKOPOCTb Tejla IPU HEPABHOMEPHOM
JBUKECHUM.

LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

PaBHOBecue marepuanbHOil TOuku. AOCOMOTHO TBEPAOE Teso. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsokecTH.

Mexannueckasi pabota u MoltHOCTh. PaboTa cuit TskecT, ynpyroctu, Tpenus CBsi3b
sHepruu u padotsl [loTeHInanbHas 3Heprus Tena, NOJHATOTO Hajl TOBEPXHOCTHIO 3eMJIH.
[TorenumaneHas sHeprUs cxxaron npyxunel. Kunernueckas sueprus. Teopema o
KMHETUYECKOM SHEPTUU. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

1. HabGmtoneHre MeXaHU4eCcKOro JBM)KEHUS Tejla OTHOCUTEIbHO Pa3HbIX Tel OTCUETa

2. CpaBHeHHE MyTel U TpaeKTOPHUIl IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HbIX TeJ OTCYETA

3. HccnenoBaHne NMPHU3HAKOB PAaBHOYCKOPEHHOTO IBMIKCHUS

4. HalGumto/ileHre ABMXKEHUS Tela 0 OKPY>KHOCTH

5. Habnronenne MexaHu4ecKHX sIBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCUTENIBHO KaOMHeTa (PU3UKU

6. 3aBHCHMOCTH YCKOPEHHS Tella OT MacChl TeJla U ACUCTBYIONIEH HAa HETO CHIIBI

7. HabmroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUU TeT

8. M3meHeHue Beca Tena MpH YCKOPEHHOM JBIKEHUH

9.Ilepenaya ummnysbca NpyU B3aUMOJICHCTBUU TeT

10.TTpeoOpa3oBaHus SHEPTUN TIPH B3aUMOJICHCTBUH TEI

11.CoxpaHeHue UMITyJbca MpH HEYIPYroM B3aUMOCHCTBUU

12.CoxpaHeHre UMITyJSIbCa TIPH a0COFOTHO YIIPYTOM B3aUMOICHCTBUH

13.HabmtoeHre peakTUBHOTO ABHXKEHHS

14.CoxpaHeHre MEXaHUYECKOM SHEPTrUHU MpU CBOOOAHOM NaI€HUN

15. CoxpaHeHnue MeXaHUYECKOI SHEPTHH MPU JABMKEHUH TeJa MO/ IeHCTBUEM MPYKUHbI

VYcekope

IIepBbI
Cunay
Cunart

Nmnyn

Jemon

3. Uswm



Jlabope
1. KoncTpyrpoBaHue TpakTa AJisl pa3roHa u JaJbHEUIIEr0 paBHOMEPHOTO JIBUKEHUS
[IapuKa WIH TeTIEKKH
2. Ormpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WIIM IBHXKCHHS IIapuKa 1o
HaKJIOHHOM
IJIOCKOCTH
3. Omnpenenenue yCKOpeHUs Teja PU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM
IJIOCKOCTH
4. HccnenoBaHue 3aBUCUMOCTHU IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU
0e3 HauaIbHOU CKOPOCTH
5. TIpoBepka rUMOTE3bI: €CIIU MPU PAaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM
CKOPOCTH ITYTH OTHOCATCS KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI
6. VccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT CUITbI HOPMaIbHOTO
JTaBJICHUS
7. Omnpenenenue K03PPUIMEHTA TPEHUS CKOIbKEHUS
8. OmpezneneHue xECTKOCTH MPYKUHBI
9. Omnpenenenue paboThI CUIIBI TPEHUSI P PABHOMEPHOM JIBUYKEHUU Tella 10
TOPU30HTAIIBHOM
MOBEPXHOCTHU
10.0Omnpenenenre paboOThl CWIBI YIPYTrOCTH MPU MOABEME TIpy3a C UCIOIb30BAHHEM
HEMOJIBUYKHOTO U TOJIBUYKHOTO OJIOKOB
11.13ydeHne 3akoHa COXpaHEHUs SHEPTUU
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJIHBI
Konebarensaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHHIA: IEPUO],
4acToTa, aMIUTUTYAA.
Marematnueckuil ¥ npyKUHHBIN MasTHUKH. [IpeBpanieHue sHepruu npu
K0JIe0aTEeIbHOM JIBH)KEHUH.
3aryxatomue kojiebanus. Beinyxkaennsie konebanus. Pezonanc. Mexannueckue
BoJIHBI. CBOMCTBa MexaHHUECKUX BOJH. [Ipo nonbHbIE U onepedyHble BOMHBL. JlnHa
BOJIHBI M CKOPOCTh €€ pacipocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPJIOM TEJIE,
ceiicmuueckue BoiHbI (MC).
3Byk. ['pomMKkoCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. MIHppa3Byk u
YJIBTpPa3BYK.
Hemoncmpayuu
1. Habmoienue xonebaHuii Tel Mo JSHCTBUEM CUITBI TSKECTH U CHIIBI YIIPYTOCTH
2. Habnonienue xosnebaHuil rpy3a Ha HUTH U Ha MPY>KUHE
3. HabnroieHue BBIHYKIEHHBIX KOJIe0aHUI U pe30HaHca
4. PacripocTpaHeHH€e MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIIH)
5. HaGumro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI
6. AKycTHUECKUN PE30HAHC

Jlabope
1. Onpenenenyie 4acTOTHI U TIEPUO/IA KOJICOaHUN MAaTEMAaTUIECKOTO MasITHUKA
2. OmpeneneHne YacTOThI U IEpUoAa KoJaeOaHui Mpy>KMHHOTO MasiTHUKA
3. UccnenoBanue 3aBUCUMOCTH Teproa KOJIEOAHUH TTOABEIICHHOTO K HUTH TPy3a OT
JUIMHBI HUTH 4. Uccs
4. TIpoBepka HE3aBUCUMOCTH TIepHo1a KoJieOaHUH Tpy3a, MOIBEIICHHOTO K HUTH, OT
Macchbl Ipysa 6. Ormbl
5. U3mepenne yckopeHus CBOOOTHOTO MaIeHUs
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
OneKTy

SHCKTpOMaFHI/ITHa}I npupoaa CBCra. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTRBA CBETA.



Jemoncmpayuu
1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJH
2. BoniHOBbIE CBOICTBA CBETA
Jlabopamopnuvie pabomot u onvimaul
1. 3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOUIBLHOTO TenedoHa
Pa3nen 4. CBeToBbIe SIBJICHUSA
JIyuese
[Ipenomiienue cBeta. 3aKoH npenomMieHus ceera. [looHoe BHyTpeHHEe OTpakeHUe CBETa.
Hcnonbs3oBanue MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBO/IAX.
JIun3a.
Paznoxenue 6enoro csera B criektp. OnbiTel HetoToHa. Clio)kKeHHE CIIEKTPaIbHBIX
uBeToB. Jucnepcus cpera.
Jemoncmpayuu
[IpsimonnHEHOE pacipoCTpaHEHUE CBETA.
OtpakeHue cBera.
[Toryuenue n300pakeHUii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
ONTUYECKUN CBETOBOJI.
Xon tyueit B cobuparoieit TuH3e.
Xop J1ydeil B paccenBarolei JIMH3E.
[Tosryuenue n300pakxeHU € TOMOILBIO JIUH3.
9. Ilpunnun aeictBus (oToarnmapara, MUKPOCKOIIAa U TEJIECKOTA.
10.Monens rinasa.
11.Pa3noxenune 6eoro cBeTa B CIIEKT).
12.ITonyuyenue 6eyoro cBeTa Mpu CI0KEHUU CBETAa PA3HBIX I[BETOB.
Jlabopamopnuvie pabomot u onvimaol
1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa>KEHUsI CBETOBOTO JIyda OT yrijia MmaJieHusl.
2. U3y4yenue xapakTepUCTHK U300pakKeHHsI IPeIMETa B TUIOCKOM 3epKaJie.
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3. Uccers
3. [Tonyuenne n300pakeHH C TOMOIIIBIO COOMPAIOIIEH JTUH3BI
4. OnpenencHrie (POKYCHOTO PaCCTOSHUS U ONTHYCCKON CHITBI CO OMPAFOIIEH JIMH3HI.
5. OnBITHI IO PA3JIOKEHUIO OEIOT0 CBETa B CIIEKTP.
6. OIBITHI IO BOCIIPUSATHIO I[BETA MPEAMETOB IIPH WX HAOIIOJACHUN Yepe3 IBETOBBIC
(GUIBTPBHI.
Paznen 5. KBanToBble siBJICHHS
OnbITH!
PannoaxkTtuBHOCTE. Anb(a, 6eTa u rammansnydenus. CTpoeHrne aTOMHOTO sijipa.
Hyxnonnast Mmozaens aromHoro sigpa. M3otomsl.
PapnoaktuBHbie npeBpamenus. [lepuoa nosrypacnaaa aTOMHBIX SIIIED.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsiI0BOIO U MaCCOBOTO YUCEN. DHEPTHUs CBA3U
aTOMHBIX sifiep. CBs3b Macchl U SHeprun. Peakinu cunTesa u neneHus saep. Mcrounmku
snepruu Connna u 38&31 (MC). AnepHz

Jemoncmpayuu

1. CriexTpbl U3IIy4€HHUS U TOTJIOIICHHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. Cnextp Bogopoa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4EeHUH.

6. Perucrpanus u3iay4eHus IpUPOAHBIX MUHEPAJIOB U MPOJIYK TOB.
Jlabopamopuvie pabomot u onvimul

1. HaGmroieHue CIUTOIIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.



2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YAaCTHUIBI [0 TOPMO3HOMY ITYTH (110
dboTorpadusim).

3. VI3mepenHue paguoakTUBHOTO (hOHA.

I[HoBTOpUTENBbHO-00001IAK0IIUI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOLTNI MOTYJIb PEIHA3HAYEH JIJIsl CHCTEMAaTU3aLUHU 1
0000111eHIS TPEIMETHOTO COJIEP>KAaHUS U OIbITA JESTeIbHOCTH, TPUOOPETEHHOTO MPU
U3y4EHHH BCEro Kypca (PU3MKH, a TaKXKe JIs MOATOTOBKH K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHY 0 (PU3UKe sl 00yJaroluXCsl, BEIOPABIIUX 3TOT YUEOHBIiH
peaMer.

[Tpu u3ydeHnH JaHHOTO MOAYJISL PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS IOCTHKEHUE IPEAMETHBIX U
MeTanpeIMETHBIX INITAHUPYEMBIX pe3yIbTaToB 00yueHus, GOpMUPYETCS €CTECTBEHHO-
HayyHasi TPaMOTHOCTb: OCBOEHHME HayUYHbIX METOJI0B UCCIIEA0BaHNUs SBJIEHUI IPUPOIb] U
TEXHHUKH, OBJIa/ICHNE YMEHUAMHU OOBSACHATH GU3NUYECKUE SIBICHUS, TPUMEHSIS
IIOJIyYEHHBIE 3HAHUS, PELIATh 337a4, B TOM YHUCJIE KAUECTBEHHBIE U
9KCIIEPUMEHTAIbHBIE.

— Ha OCHOBE I1OJIyUYE€HHBIX 3HaHUH paclo3HaBaTh U HAYYHO OOBSACHATH PU3NUECKUE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TIOBCEAHEBHOM KU3HU;

— HCIIOJIb30BaTh HayYHbIE METOJIbI UCCIIEAOBAHUS (PU3HMUECKUX SBJICHUH, B TOM
YUCIIe U1 IPOBEPKU TUIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

— OOBSICHATH HAyUHbIE OCHOBBI HAN0OJI€€e BaXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTWi, HAIIpUMEp, IPAKTUYECKOTO UCIIOJIb30BAHUS Pa3INYHbIX HCTOUHUKOB

OHCPTIUH HA OCHOBC 3aKOHA NPEBPAIICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUJIOB SOHCPI'UH.

Kaxnas u3 TeM JaHHOTO pasziena BKIIOYaeT SKCIEPUMEHTAIIBHOE UCCIIEA0BAaHUE
o0o0maroniero xapakrepa. Pa3zien 3aBepiuaeTcst IpoBeIeHUEM TUArHOCTUYECKOH U
OLIEHOYHOH PabOTHI 32 KypC OCHOBHOM IIKOJIBI.

[TpuHig



11l TemaTnueckoe NJIaHMPOBaAHHE

TEMATHUYECKOE IINTAHUPOBAHUE 7 knacc

Ne HaunmenoBanue pa3zienoB U TeM NporpaMMbl KomngecTBo yacos
/T BCETO
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1. | ®uszuka — HaAyKa O MPUPOJIE 1
1.2. | ®usnyueckue BEIMYHUHBI 2
1.3 EcTecTBEHHO- HAy4YHBII METO/] IO3HAHUS 1
Hroro no pasneny 4
Pa3nen 2. [lepBoHaYaIbHbIE CBEIEHUS O CTPOEHUH BEIECTBA
2.1. | Ctpoenue BemecTBa 2
2.2. | JIBmwkeHuWe U B3aMMOJICHCTBUE YACTHII BEIECTBA 2
2.3. | ArperaTHble COCTOSIHHS BEIIECTBA 2
Hroro no pazneny 6
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1. | MexaHn4decKkoe OBUKECHUE 3
3.2. | Wuepuus, macca, TIIOTHOCTh 10
3.3. | Cuia. Bungsl cun 10
HToro mo pazaeny 23
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1. | Jaenenue. [lepenaua naBneHus TBEPALIMH TEJIAMU, 5
PKUAKOCTSMHU U Ta3aMH
4.2. | ]JlaBneHUE KUIKOCTH 5
4.3. | AtmocdepHoe naBieHue 3
4.4. | JlelicTBre )XHIKOCTH ¥ ra3a Ha MOrpyKEHHOE B HUX TeJo | 9
Hroro mo pasneny 21
Pa3pnen S. PaGoTra 1 MOIHOCTB. JHeprus
5.1. | Pabora 1 MOIIHOCTH 2
5.2. | TIpocTbie MEXaHU3MBI 7
5.3. | Mexanuueckas 3Heprus 2
HToro no pasaeny: 11
Pe3epBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME 68




TEMATHUYECKOE IINTAHMPOBAHMUE 8 kiaace

Ne HaumeHoBaHuUe pa3/iesioB H TeM MPOrpaMMbl KoJsuuecTBo yacoB
/1 BCero

Paszgen 1. Tens1oBLIe IBJEHUS

1.1. | Ctpoenue u cBoiicTBa BellecTBa 7

1.2. | TennoBbie mpomecchbl 21

HUroro no pazneny 28

Paznen 2. DnexTpuyeckue U MarHUTHBIE SIBICHUS

2.1. | DnexTpuueckue 3apsiabl. 3apsiKeHHbIE TeJIa H UX 7

B3aMMoJIeiicTBHE

2.2. | IocTOSTHHBIH YIEKTPUYECKHIT TOK 20

2.3. | MarHuTHbIe sIBJIEHHSI 6

2.4. | DNeKTpOMArHUTHAsE HWHIYKIHUS

HWroro mo pazneny 37

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

TEMATHUYECKOE IIJNIAHUPOBAHHUE 9 kaacc

Ne HaumeHoBaHuUe pa3/iesioB H TEM NMPOrPaMMBbI KosuuecTBoO
n/m BCEro

Paznen 1. Mexannveckue siBJaeHUs

1.1. | Mexannuyeckoe ABUKEHUE U CIIOCOOBI €ro ONMUCAHUSA 10

1.2. | B3auMogeiicTBHe TeJl 20

1.3. | 3akoHbI coxpaHeHus 10

Htoro no pazaeny 40

Paznen 2. Mexannveckue KoJ1e0aHusi H BOJHBI

2.1. | MexaHu4yeckune KoJieGaHusi 7

2.2. | MexaHH4YecKHe BOJHBI. 3BYK 8

HUroro no pazaeny 15

Pasnmen 3. 3ﬂeKTp0M3FHI/ITH06 110JI€ H 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1. | DieKTPOMarHUTHOE MOJIe H JIEKTPOMATrHUTHBIE 6
HWroro mo pazneny 6
Paznen 4. CBeToBbIe siBJICHUS

4.1. | 3akoHbI pacnpocTPpaHeHHs] CBeTA 6
4.2. | JIuH3bI H ONTHYECKHE PHOOPBI 6
4.3. | Pa3noxxeHue 6e10ro CBEeTa B CIIEKTP 3
Htoro no pazneny 15
Paznen 5. KBaHnTOBBIC sIBJIEHUS

5.1. | Hcnyckanue u MOrJouieHNe CBETa AaTOMOM 4

5.2. | CTpoeHmne aTOMHOTO sApa

5.3. | SlnepHble peakuuu




Htoro no pazneny 17

Paznen 6. IlopTopuTe1bHO-0000 a0 NI MOAYJIb

6.1. | CucremaTH3anusi 4 0000IEeHNe MPEIMETHOTO 9
CO/IeP:KAHNS U OTIBITA IesiTeJIbHOCTH, IPHOOPETEHHOT O
Hroro no pazneny 9

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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