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HOACHUTEJIBHASA 3AIIUCKA

[IporpamMma mo Qu3MKe Ha YpPOBHE OCHOBHOTO o0Omiero oOpa3oBaHus pa3paboTaHa B COOTBETCTBHH C
(denepanbHBIM  TOCYJApCTBEHHBIM  OOpa30BaTENbHBIM  CTaHAAPTOM  OCHOBHOTO  0O0Iero oOpa3oBaHWUs,
YTBEpXKICHHBIM TprKa3oM MuH#cTepcTBa 00pazoBanus u Hayku Poccuiickoit deneparun ot 17.12.2010 Ne 1897,
¢ ydetoM (enepanbHON 00pa30BaTENBHON MPOTPAMMON OCHOBHOTO 0OImero oOpa3oBaHUs, YTBEPKICHHOW
npuka3zoM MunuctepcTBa npocsenienns Poccuiickoit deneparun 18.05.2023 Ne 370

CopeprkaHne MporpaMMBbl IO (PU3MKE HAMpPaBIeHO HAa (POPMHPOBAHME €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH
0o0y4Jarommxcs W OpPraHW3alHi0 H3y4deHHs (U3NKA Ha JesTeNbHOCTHOW OcHOBe. B mporpamme mo ¢usmke
YUUTHIBAIOTCS BO3MOXHOCTH yueOHOro mpenmera B peanm3auuu TpeboBanuit ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM Pe3yJibTaTaM 00y4YeHHs, a TAK)Ke MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX PEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI.

[Iporpamma 10 (pM3MKE yCTaHABIWBACT paclpeieiiceHHe Y4eOHOro MaTepuana Mo rojaaM oOydeHus (o
KjlaccaMm), MpeJularaeT MpPUMEPHYIO TIOCJIEOBATENbHOCTh HM3Y4YEHHsS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSA
MIPEIMETHOTO COJEPKAHUS U YIETE BO3PACTHRIX OCOOEHHOCTEH 00YJIArOIIAXCSI.

[Iporpamma 1o ¢usuke pazpaboTaHa C IENBI0 OKa3aHWS METOJUYECKON MOMOIIH YYHTETI0 B CO3aHUU
paboueii mporpamMmsl 1o y4eOHOMY MIPEMETY.

Odusnka SBISETCS CHUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, ITOCKOIBKY
(hr3uuecKre 3aKOHBI JIEKAaT B OCHOBE NPOIIECCOB M SBICHUM, M3yUaeMBIX XUMHEH, OMONOTHEH, acTpOHOMHUEH H
¢uzndeckoii reorpadueil, BHOCHT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, IPEOCTAaBISCT HAUOO0IIee sICHbIC
00pa3ibl MPUMEHEHUS] HAyYHOTO METOo/Ia MMO3HAHUS, TO €CTh CIIOC00a MOJTY4eHHs JOCTOBEPHBIX 3HAHUH O MHUpE.

Onna w3 TIaBHBIX 3a1a4 (U3UYECKOro 00pa3oBaHHS B CTPYKType OOIIETo 0oOpa3oBaHUS COCTOMT B
(hopMHpOBaHUM €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH M HHTEpeca K HayKe Y 00y4aroInXCS.

Nzyuenne ¢u3uku Ha 0a30BOM YpOBHE TPEAIONAracT OBNAJCHUE CICAYIOIIUMH KOMIETEHTHOCTSMH,
XapaKTepU3yIIUMHU €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTbD:

® HAy4YHO OOBSICHSTH SIBJICHUS,

® OIICHUBATh U MIOHUMAaTh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® UHTEPIPETHPOBATH JJAHHBIC M UCII0IB30BaTh HAYYHbIE JOKA3aTeILCTBA IS TOJTyYeHHST BBIBOJIOB.

lemn w3ydenns QU3MKK Ha YypOBHE OCHOBHOIO oOmiero oOpa3oBaHusi ompeneneHsl B Konmenmmn
npernoaaBanus ydeOHoro mpeamera «®Dusuka» B 00pa3oBaTelbHBIX oOpraHuzaiusx Poccuiickoit dexeparum,
peaNM3yIONMX OCHOBHBIE  0OIeoOpa3oBaTeNlbHBIE TMPOTPAMMBI, YTBepkKAEHHOW permenneM Komrerun
MunucrepcTBa npocseuienus: Poccuiickoit @enepanmu (nmpotokoin ot 3 gexadpst 2019 r. Ne [IK-4BH).

Hean uzyyenus: pusukm:

® MPUOOPETEHNE MHTEpPeca U CTPEMIICHUS] O0YyYarolMXCs K HAYYHOMY W3YYEHHWIO MPHPOJIBI, PA3BUTHE WX
WHTEJUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

® pa3BUTHE TPEACTABICHUA O HAyYHOM METOJE IO3HAaHUS ¥ (QOPMHUPOBAHHE HCCIENOBATENECKOTO
OTHOLICHHUS K OKPY>KAIOLIUM SIBIICHHSIM;

e popMupoBaHHEe HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTaTa H3yYeHHS OCHOB CTPOEHHsS MaTepuu H
(hyHIaMeHTaITbHBIX 3aKOHOB (DHU3UKU;

e popMupoBaHue MpeacTaBiICHU O Polr (U3MKH AJISl Pa3BUTUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHH;

® pa3BHUTHE MPEACTABICHHUN O BO3MOXHBIX cepax Oyayiieii mpodecCHoHaabHON AeATeIbHOCTH, CBSI3aHHON
¢ (U3HUKOH, MOArOTOBKA K JaJbHEHIIeMy 00y4eHHIO B 3TOM HalpaBlICHHUH.

HocTmwkeHnne »THX 1elieil mporpaMMmbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO 00miero o0Opa3oBaHuUs
o0ecrnevnBaeTcsl pelIeHHEM CIIEAYIONUX 3a1ay:

e MproOpeTeHNe 3HAaHUK O JIMCKPETHOM CTPOCHHHU BENIECTBA, O MEXaHHMUYECKHX, TETUIOBBIX, JIEKTPHUYECKHX,
MarHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

® MPUOOPETEHNE YMEHHUU OIUCHIBATH M OOBSCHATH (PM3WUECKUE SBICHHS C HCIIOJIBF30BAHUEM IONYYEHHBIX
3HAHUI;

® OCBOGHHME METOJIOB PEIICHUSI MPOCTEHIINX PAcYETHBIX 3a4ad C WCIOJNb30BaHHEM (PU3HMYECKUX MOJIENEH,
TBOPYECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE yMEHHMH HAONMIOAAaTh MPUPOAHBIC SBJICHUS W BBIIOIHATH ONBITHI, JIAOOpaTOpHBIE PabOTHl H
SKCIIEPUMEHTAIbHbIE UCCIEIOBAHNS C UCTIOIb30BAHNEM H3MEPUTENBHBIX IPUOOPOB;



e ocBoeHHE MpUEMOB paboTel ¢ MHPOpManueld (U3NUECKOro COAEepKaHUsS, BKIOYas WHPOPMALUIO O
COBPEMEHHBIX JOCTHXECHUAX (DU3UKH, aHAITU3 ¥ KPUTHIECKOE OIICHUBaHKE HH(OpMAIINY;

® 3HAKOMCTBO CO cepamu MpOoPecCHOHANBHON ACATEIbHOCTH, CBI3aHHBIMHU C (PU3MKOM, U COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JIOCTHKCHUSIX (PU3UUECKON HAYKH.

Ha u3ydyenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOTO 00IIero obpa3oBaHUsl oTBoAHUTCS 238
4yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henen0), B 8 kinacce — 68 wacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca
(3 gaca B HEememO).

IIpemmaraemerii B mporpamme 1o (u3MKe TIepedeHb Jab0paTopHBIX pabOT W ONBITOB HOCHT
pEKOMEHaTeNbHBI XapakTep, YUUTENb AejiaeT BHIOOP MPOBEACHUS JIAOOPAaTOPHBIX pabOT M OMBITOB C YYETOM
WHIUBUTYaTbHBIX OCOOCHHOCTEH 00YJaroIuXcsl, CIIHCKa SKCIIEPUMEHTANBHBIX 33JaHuH, TpeIiaracMbIX B paMKax
OCHOBHOTO T'OCYJIApCTBEHHOTO 3K3aMeHa 1Mo (usuke.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBLIET'O OBPA30OBAHUA

N3zyuyenne GU3MKN HA YPOBHE OCHOBHOTO OOILIETO 00pa30BaHWsI HANIPABIEHO HA JTOCTH)KEHUE JTMYHOCTHBIX,

METaIlPEeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynprate m3ydeHus (U3MKA Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHms y oOydaromierocst OymyT
c(hOpMHUPOBaHBI CIICIYIOIINE JINYHOCTHBIC PE3YJIBTAThI B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBTICHHE WHTEPEeca K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NYECKON HAYKH,

- IEHHOCTHOE OTHOIICHUE K JOCTHXECHUSAM POCCHICKUX YUEHBIX--(DU3HUKOB;

2) rpakIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHMHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKHX MpOOIeM,

CBSI3aHHBIX C MPAKTUYECKAM MPUMEHEHHUEM JTIOCTHKEHHN (DU3NKH;

- OCO3HAaHHMEC BAXKHOCTHU MOPAJIbHO--3TUYCCKUX NPUHIIUIIOB B ACATCIbHOCTH y‘IéHOFO;

3) 3cTeTHYECKOr0 BOCIMTAHUSA:

- BOCIPHUATHE 3CTETHMYECKHX KayecTB (PM3MUYECKONW HAyKH: €€ TapMOHMYHOI'O IIOCTPOCHHMS, CTPOTOCTH,

TOYHOCTH, JJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOTI'0 IO3HAHUS:

- OCO3HAHUE LIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa IO3HAHMS MHpPa, OCHOBBI Pa3BUTHS

TEXHOJIOTHM, BaKHEHIIEN COCTABIAOIIEN KyIbTYPBI;

- pa3BUTHE HAyYHOU JI0003HATEIBHOCTH, MHTEpPECA K HUCCIIEIOBATEIBCKOM NesTeNbHOCTH;

5) ¢popMupoBaHus KyJIbTYPbI 310POBbSI M SMOLUOHAJBHOI0 0JIATOIOJIYYHSI:

- OCO3HaHME LEHHOCTH 0e30MacHOro o0pasa >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH

npaBuil  0E30MacHOTO TIOBEACHWS Ha TpaHCIOpPTE, Ha JOporax, C DJJIEKTPUYECKMM U TETUIOBBIM

000pyJI0OBaHHEM B IOMAIIHUX yCIOBUSX;

- chopMuUpOBaHHOCTH HaBBIKAa PeQIEKCHH, NMPU3HAHME CBOETO MpaBa Ha OIIMOKY W TaKOro >Ke mpaBa y

Jpyroro 4ejaoBexa,;

6) TPY10BOI0 BOCTIMTAHMS

- aKTHMBHOE y4YacTHE B pEIICHUH NPaKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTENbHOW OpraHH3aLuH,

ropojia, Kpasi) TEXHOJIOTHYECKOW M COIMAIbHOW HAIpaBIEHHOCTH, TPEOYIOMNX B TOM YHCIE U (PU3NIECKHIX

3HAaHUMH;

- MHTEpEC K MPaKTHUECKOMY M3yUYEHHUIO IPOQECCHii, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0rMYECKOr0 BOCIIMTAHUS:

- OpHEHTaIus Ha MPUMEHEeHNEe (PU3MUEeCKHX 3HAHUHM A pelIeHus 3a1ad B 00JacTH OKpY’KaloIIel Cpeasl,

TUTAHWPOBAHUS MOCTYNIKOB U OLIEHKH UX BO3MOKHBIX MOCIEICTBUM [T OKPYKAIOIEH Cpeabl;

- OCO3HaHUE TII00aTBHOTO XapaKTepa HKOJIOTHYECKHUX MPOOIIEM U IMyTeH UX peIIeHHS;

8) ananTanuy K M3MEHSIOLIUMCS YCJIOBHSAM COLUAILHON 1 NPUPOAHOIi cpeabl:

- NOTPeOHOCTh BO B3aUMOJCHCTBUM MPU BBHINOJHEHUH MCCIENOBAaHMM U IPOEKTOB (U3UUECKON

HaIpaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUAM JIPYTHX;

- IOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO 1EATeIbHOCTb;

- IOTpeOHOCTh B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM 4ucie (POpMyIHpPOBaTh UAEH, IIOHSITHS, TUIIOTE3bI O

¢usnueckux 00ObeKTax U ABJICHUSAX;

- 0CO3HaHHUE JIe(UIUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 00MacTH QU3UKY;



- IDJAHUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (DM3HMUECKUX 3HAHUM;

- CTpEMIICHHE aHAJTU3UPOBATh M BBIBIIATH B3AMMOCBSI3U IPHUPOJEI, O0IIECTBA U IKOHOMHKH, B TOM YHCIIE C
UCIIOJb30BaHNEM (PU3MUYCCKUX 3HAHUM;

- OIICHKa CBOUX JCHCTBHI C YYETOM BIIMSHUS Ha OKPYXKAIOIIYIO CpPEIy, BO3MOXHBIX TJIOOATBHBIX
TTOCJICICTBHH.

METANPEJIMETHBIE PE3YJIBTATDBI
B pesymprare ocBoeHHs MporpaMMbl 1o (HU3WKE Ha YypPOBHE OCHOBHOTO OOIIETo 0oOpa3oBaHHA Y
oOyuaromerocss OynyT c(hOpPMHpPOBAaHBI MeTAMpPeAMETHbIE Pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC
YVHUBEpCAIbHBIC Y4YeOHBbIC NCHUCTBUS, KOMMYHHKATHBHBIC YHUBEpCaJbHbIC Y4YCOHBIC ICHCTBUSA, PETrYJISTHBHEIC
YHHUBEPCAIbHBIC YIeOHBIC ICHCTBUS.

IMo3naBaTesbHbIE yHHBEPCAJIbHBIE YUeOHbIE AeiicTBUA

Ba3oBble jJornueckue aeiicTBus:

- BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKH OOBEKTOB (SIBJICHHN);

- yCTaHaBJIMBAaTb CyHIeCTBCHHbeI IMpU3HaK KJ]aCCI/I(bI/IKaHI/H/I, OCHOBaHUA 114 O606HI€HI/I$1 " CPAaBHCHMHA,

- BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B paccMaTpUBaeMbIX (akTax, AaHHBIX U HaOIIOJCHHSAX,
OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

- BBUIBJISITH NPUYMHHO--CJICACTBEHHBIC CBA3M NPU H3yYeHHUU (U3UUECKUX SIBICHHI M MPOLECCOB, NeNaTh
BbIBOALI C HMCIIOJB30BAHHUEM NAOCAYKTHUBHBIX W HWHAYKTHBHBIX yMO3aKJ’IIO‘-ICHPII71, BbIABUI'aTh T'HUIIOTE3bI O
B3aUMOCBS3AX (PU3NIECKUX BEIUUHH;

- CaMOCTOSTENIEHO BBIOMpaTh Ccroco0 pemieHus y4deOHOHM (u3mueckoil 3amaun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB peEIICHHUs, BEIOOp HanboJsee MOAXOIAIIET0 ¢ YYETOM CAaMOCTOSATENBHO BBIJCIEHHBIX KPUTEPHEB).
Ba3oBble ucciaenoBaTeabckue AeiicTBHUS:

- HCIOJIB30BaTh BOMPOCKHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT TIO3HAHHS;

- MPOBOJIUTH TI0 CaMOCTOSITENIFHO COCTABJICHHOMY TUIAHY OIIBIT, HECIOXHBIH (PU3NYECKHH SKCIEPUMEHT,
HeOOJIbIIIOE UCCIIeI0BaHne (PU3NIECKOro SBICHNUS;

- OLICHWBAaTh HA NMPUMEHHUMOCTb U JOCTOBEPHOCTh MH(OPMAIHIO, TOJyYEHHYIO B XOA€ HMCCIICAOBAHMS WM
IKCIEPUMEHTA,;

- CaMOCTOATENBHO (OPMYJIMPOBaTh 0000IIEHUSI M BBIBOJBI MO pe3yjibTaTaM IPOBEIEHHOTO HAOIIOICHUS,
OTIbITa, UCCIICAOBAHMS;

- MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (DU3NUYECKHUX IPOIECCOB, a TaKKe BBIABHIaTh
NPEAIOJIOKEHHS 00 UX Pa3BUTHUH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

- Pabota ¢ unpopmanmeii:

- IPUMEHSTH PA3JIMUHBIE METO/bl, MHCTPYMEHTHl M 3alpoChl MpPHU NOUCKE M O0TOOpe HMHGOPMALUHN HIH
JAHHBIX ¢ YYETOM IPEUIOKEHHON yueOHOW (HU3NUeCcKor 3a/1a4H;

- aHAJIM3UPOBaTh, CHUCTEMATH3HPOBATh W WHTEPIPETHPOBATH WHPOPMAIUIO PA3IHYHBIX BUJIOB U (popm
NPeJCTaBICHUS;

- CaMOCTOSATENIFHO BHIOMpATh ONTHMANIbHYIO (OpMy NpeAcTaBieHUs HHGOOpMAalUUd M HIUIIOCTPUPOBATH
pelraemMbie 3aJa91 HECTOKHBIMU CXEMaMHu, TuarpaMMaMy, HHON TpapuKoil 1 1X KOMOWHAITUSIMH.
KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIE y4eOHbIEe JeliCTBHSA:

- B X0lIe¢ OOCYXIeHHS ydeOHOTO MaTepualia, Pe3ysIbTaTOB Ja0OpaTOPHBIX PabOT M TPOEKTOB 3a/1aBaTh
BOIPOCHI 10 CYHIECTBY OOCYKIaeMOW TEMbl M BBICKAa3bIBaTh WJEH, HAlleJIEHHBbIE HA PELICHHE 3aJaud U
noJyiepkaHue 0J1aroxenareIbHOCTH OOIICHNUS;

- COIIOCTAaBJIATH CBOU CYXIACHHUA C CYXACHUAMU APYIruxX YHYaCTHHKOB JUaliora, 06Hapy>KI/IBaTI) pa3ianyue nu
CXOJICTBO ITO3HUIINHA;

- BBIpAXXaTb CBOIO TOUKY 3PpC€HHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

- MyONMWYHO MPEACTABIATH PE3yAbTATHI BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS,
MIPOEKTA);

- IOHMMAaTh M HCIOJb30BaTh NPEHMYIIECTBA KOMAHIHOH M HHOWBHIYalbHOW pabOTHl NpH peIICHUH
KOHKPETHOH (PU3NUECKOH MPOOIeMBbI;

- IPUHUMATh IL€JI COBMECTHOW JESTENbHOCTH, OpPraHU30BBIBATH JEHCTBUS 10 €€ JIOCTH)KEHHIO:
pacmpenenaTe poiu, OOCY)KOaTb MpPOLECCHl M PEe3yJbTaTbl COBMECTHOM paloThl, 0000maTh MHEHHUS
HECKOJBKHX JTIONICH;



- BBIMIOJIHATH CBOKO YacTh pPa0OTHI, JOCTUras KadeCTBEHHOTO pe3yJbTaTa IO CBOSMY HAINPaBJICHUIO U
KOOPAMHHPYS CBOM IEHCTBHSI C APYTUMH UICHAMH KOMAH/IBL,

- OLICHUBATh KayeCTBO CBOEr0 BKIaJAa B OOHIMI TPOAYKT II0 KPUTCPUSAM, CAMOCTOSTEIHHO
c(hopMyITMpOBaHHBIM YYACTHHKAMH B3aHMMOICHCTBUS.

PerynsiTuBHbIC YHMBepcaibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

- BBUBJISATH IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsAX, TPEOYIOIIMX [UIA peIleHHus (PU3MUECKHX
3HAHUM;

- OpPUEHTUPOBATHCS B PA3NUYHBIX MOAXOAAX MPUHATHUS PElICHU (MHIAWBUAYaJbHOE, MIPUHSATHE PELICHUS B
TpyIIe, IPUHATHE PEIICHUH TPYIIIO);

- CaMOCTOSATENIBFHO COCTAaBJIATh AITOPUTM PEIICHUs HU3MUECKON 3aaul WM IUIaHa MCCIIENOBAaHUS C Y4ETOM
UMCIOIUXCSL PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUpPOBATh Ipe[JlaracMble BapUaHTHI
peuieHui;

- Jienath BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

- CaMOKOHTpOJIb, IMOLMOHATBHBIN UHTEJIEKT:

- JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYalluH U MpeasaraTh miaH e€ N3MEeHeHUS;

- OOBSCHATP NPUYMHBI JOCTHKEHUS (HENOCTWXKEHHSI) pE3yJbTaToOB [IESTEIbHOCTH, JaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

- BHOCHUTbH KOPPEKTHBBI B JIESTEIBHOCTD (B TOM YHCJIE B XO BBIIOJHEHUS (PU3UUECKOTO MCCIEIOBAHUS WIN
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, HM3MEHUBIIMXCS CUTyallMd, YCTaHOBICHHBIX OIIMOOK,
BO3ZHUKIINX TPYOHOCTEH;

- OLICHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBHAM;

- CTaBUTh ce0sl Ha MECTO IPYroro yejioBeKa B XOAE CIiopa WM AMCKYCCHU Ha HAy4HYIO T€My, IOHUMAaTb
MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTro;

- MIPHU3HABaTh CBOE MPaBO Ha OIMMOKY MPH PEIICHUH (U3MUYECKHX 3a/1a4 WM B YTBEPXKICHUSIX Ha HAyYHBIC
TEMBI M TAKOE K€ IPaBo IPYToro.

HNPEIMETHBIE PE3YJIBTATBI

K kxonmy oOyuyenuss B 7 KJjacce NpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTh y 00YUAFOIIUXCS] YMEHUH:

® 1ICIOJIb30BAaTh TMOHATHS: (PU3MYECKHE W XUMHUYECKHE SIBICHUS, HAOIIOAEHHE, 3KCIIEPUMEHT, MOJEIb,
TUIIOTE3a, SAMHUIBI (PU3NYECKUX BEITUYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS BelecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MeXaHH4YeCKOe JBIXEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKToOpus,
paBHOAEHCTBYIOIIAs cuia, AedopManus (ynpyras, IiIacTH4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIBI;

e paznuyath siBieHUA (IudQy3us, TEIIOBOE IBMKEHHE YaCTHIl BEIECTBAa, PAaBHOMEPHOE JBIKEHUE,
HEpPaBHOMEPHOE JIB)KCHHME, MHEPLMS, B3aUMOJECUCTBHE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHOH OCBIO
BpalleHus, nepeaaya JaBleHus TBEPABIMH TellaMHM, KMAKOCTSMU M Tra3aMu, aTMOC(EepHOEe JaBjiCHHUE, TUIABAHHE
TeJ, TPEBPAIICHUS] MEXaHUYECKOW SHEPruM) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (PHU3MUYECKHX SIBICHHH B OKpY)KAlOIIEM MHpE, B TOM YHCIE
(uznveckre SBICHUS B IPUPOJIC: IPUMEPHI JIBUKEHUS C Pa3TMYHBIMU CKOPOCTSIMU B JKUBOW M HEXKHUBOU MPHUPOJIE,
JeficTBUE CHJIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMAHUE aTMOC(EPHOro JaBlICHHS HA KUBOW OpPraHU3M, IJIaBaHUE
pBIO, pBHIYard B TEJNE UeJIOBEKa, NPH 3TOM IE€PEBOJAUTH MPAKTHUYECKYIO 3a/ady B YYeOHYIO, BBIAENIATH
CYIIECTBEHHbIC CBOWCTBA (TIPU3HAKK) PU3MUECKUX SBICHHIA;

® ONKCHIBATH M3YYCHHBIE CBOWCTBA TENl M (PU3UYECKHUE SIBJICHUS, UCTIONB3Ys (hrU3nvecKrue BeIMYUHbI (Macca,
00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC
TeNa, CUJIa TPEeHUs, AaBjieHue (TBEPIOro Tena, KUAKOCTHU, ra3a), BHITAIKHMBAIOIIAs CHJIa, MEXaHWYecKas padora,
MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbI, KOI(p(QHULUUEHT I0JIE3HOIO IEHCTBUS MEXaHHU3MOB, KMHETHYECKas U
NOTCHIUANbHAS HEPTHsL), PH OMUCAHUH MPAaBUIBHO TPAKTOBATH (PU3NUECKUI CMBICT MCIOb3YEMBIX BEJTMUYHH, UX
0003HAaYCHUS! W €IWHHULBI (U3UUYECKUX BEIUYMH, HAXOAUTH (OPMYJIBI, CBSA3BIBAIOIIUE AAHHYIO (U3MUECKYIO
BEJIMYUHY C IPYTHMHU BEIMIMHAMH, CTPOUTDH TPaUKH N3YIEHHBIX 3aBUCHMOCTEH (DM3UIECKUX BEIHYHH;

® XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKUE ABJICHUS M MPOLECCHI, UCIIONB3YS NMpPaBWIa CIOKECHUS CHII
(Bmonmb omHOM mpsMoii), 3akoH 1'yka, 3akoH Ilackans, 3akoH ApxuMena, MPaBWJIO paBHOBecHs phrdara (6110ka),



«30JI0TO€ TIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHHMs MEXaHWYECKOW OSHEprHu, IPH 3TOM [aBaTh CJIOBECHYIO
(bOpMYITUPOBKY 3aKOHA M 3aIIHCHIBATh €0 MATEMaTHUECKOE BBIPAKEHHE,

® O0BSCHATH (DM3MYECKHE SIBICHHS, MPOIECCHl M CBOICTBA TEN, B TOM 4YHCIEC U B KOHTEKCTE CHTYalUii
NPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa: BISABIATH PHYMHHO--CIICICTBEHHBIC CBS3U, CTPOUTh O0BsCHEHHE U3 1—
2 JIOTMYECKHUX IIaroB C OMOpOW Ha 1—2 HM3YyYeHHBIX CBOWCTBA (DM3MYCCKUX SIBICHUH, (PU3MUCCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemiath pacu€THbIC 3aau B 1—2 NEHCTBHS, MCIONB3Ysl 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIONINE (H3UYCCKUC
BEJIMYMHBI: HA OCHOBE AaHAIM3a YCIIOBUS 33/1aud 3alHChIBATH KPATKOE YCJIOBUE, IOJCTABIATH (PU3HYCCKUE
BEJIMYUHBI B (DOPMYJIBI ¥ IPOBOAUTH PACUETHI, HAXOIUTh CIIPABOYHBIC TaHHBIC, HEOOXOIMMBIC [UIs PEIICHUS 3a/1ad,
OLICHUBATh PEATMCTUYHOCTh MONTYyYCHHON (PU3HUECKON BEITUUHHBI;

® Pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIMTh MPU MOMOIIM (DU3UUECKUX METOIOB, B ONMUCAHUH
VICCJICIOBAHUSI BBIICISTH TIPOBEPSIEMOE MPENOI0KEeHHE (THIOTE3Y), Pa3inyaTh U HHTEPIPETUPOBATH MOTYyYCHHbIH
PE3yibTaT, HAXOJUTH OI]_[I/I6KI/I B XOZ€ OIIbITa, A€JIaTh BBIBOJEI 110 €T0 PE3YyJIbTaTaM,

® [IPOBOJUTD OMBITHI IO HAOIIOICHUIO HU3MICCKHX SBICHUI MM (U3UYECKUX CBOWCTB Tell: (GOPMYTHPOBATH
IpOBepsieMbIe MPEOIOKEHHs, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHHMS, 3alIMCHIBATH X0 OMBITA
¥ (OpPMYIIUPOBATh BBIBOJIBI,

® BBITIOJIHATH MPSMbIC W3MEPEHHUSI PACCTOSIHHS, BPEMEHH, MAcChl Tena, 00bEMa, CHIIbI M TEMIEPaTyphl C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MPHOOPOB, 3alKCHIBATH MOKa3aHUS NPUOOPOB C Y4ETOM 3aJaHHOU
a0COIIOTHOH MOTPENIHOCTH H3MEPEHUIA;

® IPOBOJIUTHh HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PU3UYECKON BEIUYMHBI OT JIPYrOfl C HCIIOJIb30BaHUEM
HPSIMBIX W3MEPEHHIl (3aBHCHMOCTH IyTH PABHOMEPHO JABWKYILETOCS Tella OT BPEMEHM JABWKCHUS Tela, CHJIBI
TPEHHUsI CKOJILKCHUS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEH TEl M HE3aBUCHMOCTH CHIIbI TPEHHUS OT
TUTOIA/IA COTIPUKOCHOBEHHMS TEJI, CHIIBI YIPYTOCTH OT YAJUHEHUS TPY>KUHBI, BHITAKUBAIOIIEH CHIIBI OT 00BEMa
HOTpYKEHHOM YacTH Tela U OT IUIOTHOCTH YKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, Ha
KOTOPYIO TMOTPYKEHO Telo, YCJIOBHM IUIABaHMS TEN, YCIOBHH PaBHOBECHs pblyara W OJOKOB), y4acTBOBaTb B
IJIaHUPOBAHUHA yqe6Horo HUCCICI0BaHMUA, CO6I/IpaTB YCTAaHOBKY Y BBIIIOJIHATH U3MEPCHUA, CIICAYS MMPEATIOKEHHOMY
IU1aHy, GUKCUPOBATH PE3yJIbTaThl OJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TPEJIOKCHHBIX TaOJIHIT
¥ rpa)MKOB, JIeNIaTh BBIBOJIBI IO PE3yJbTaTaM HCCIICIOBAHUS,

® [IPOBOJIUTh KOCBEHHbIC M3MEPEHHs (HU3MUECKUX BEIMYUH (IUIOTHOCTH BEIECTBA JKHIKOCTH M TBEPIOTO
TCJIa, CHUJia TPCHHUA CKOJIBXKCHUA, NAaBJICHUEC BO3/yXa, BbITAJIKMBArOllas Cujia, HeﬁCTByIOHIaH Ha HOpr)KéHHOC B
JKUAKOCTh TENO, KOAPPHUIIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIICAYS MPEAI0KEHHON UHCTPYKIUH:
IpPH BBIMOJHEHUH H3MEPEHUI COOMpaTh HSKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHHE HCKOMOM
BEJIMYMHBI,

® COOJTI0aTh TPaBUIIa TEXHUKH O€30IIaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYyJ0BAHHEM;

® YKa3bIBATh IPHHIIUIIBI ICUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP, JHHAMOMETD,
COOOINAIOIINECS COCYIbI, 0apOMETp, phlyuar, HOBHKHBIN W HEIOBHKHBIN 0JI0K, HAKIIOHHAS IJIOCKOCTh;

® XapaKTepU30BaTh MPHUHIUIIBI AEWCTBUS U3yUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOI Ha MX
omucaHus (B TOM 4YHCIE: TOJIIUITHUKH, YCTPOWCTBO BOJOIPOBOJAA, THIPABIMYECKUN Mpecc, MaHOMETP,
BBICOTOMED, OPLIHEBOW HACOC, apEOMETP), UCIIONB3YS 3HAHHS O CBOMCTBAX (PM3NYECKHX SBICHUI U HEOOXOANMBIE
(busnyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

® IPUBOAMTH IPUMEPHI (HAXOAUTh HHPOPMAIHMIO O TIPUMEpPax) MPaKTHYECKOTO UCIIOIb30BaHUS (PU3NUECKHX
3HAaHUI B MMOBCEHEBHOW JKU3HU JIJIsl 00ecTiedeHus: 6e30MacHOCTH MPH OOpaIlleHHH ¢ MPHOOPaMU U TEXHUYECKUMHU
YCTPOWCTBaMH, COXPaHEHUS 3J0POBbSI U COOJIOICHHST HOPM YKOJIOTMYECKOT0 MTOBE/ICHHS B OKPYIKAlOLIeH cpese;

® OCYLIECTBIISITH OTOOP MCTOYHHKOB MH(pOpMayu B VIHTEpHETE B COOTBETCTBUH C 33aaHHBIM ITOMCKOBBIM
3aIpoCcoM, Ha OCHOBE MMEIONINXCS 3HAHUN U IMyTEM CpaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBLIENSATH HHPOPMAIHIO,
KOTOpas SIBJIAETCS MPOTHBOPEYUBON MITH MOKET OBITh HEOCTOBEPHOM;

® ICTIONIb30BaTh TPW BBHINIOJHEHWH YYEOHBIX 3aJaHWi HAYIHO--TIONMYJSIPHYIO JUTEPATypy (HHU3HUIECKOTO
COZIepIKaHUs, CIPaBOYHBIC MaTepUalibl, PeCypchl ceTu MHTEepHeT, BiajeTh NpUéMaMH KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® cO371aBaTh COOCTBEHHBIC KpAaTKHE IHMCHbMEHHBIE W YCTHBIC COOOINEHHMS Ha OCHOBE 2—3 HCTOYHHMKOB
uHbOpMaUK (HU3UYECKOTO COACPKAHUS, B TOM YHCIE MyOJMYHO AENaTh KpaTKHE COOOIIEHUs O pe3yibTaTrax
NPOCKTOB WJIM Y4eOHBIX HCCIICAOBAHUI, NMPU 3TOM IPaMOTHO HCIOJIB30BaTh W3yYCHHBIH MOHSATHHHBIA ammapat
Kypca (pH3HUKHU, COMTPOBOXKAATH BBICTYILUICHUE MTPE3CHTAIINECH;



e [IpH BBHINOJHEHHH YUYEOHBIX NPOCKTOB M HCCICAOBAaHMN pachpedessaTb 00sS3aHHOCTH B TpyNne B
COOTBETCTBHHU C TIOCTABJICHHBIMH 3a/1a4aMH, CJICANTH 3a BBIOJHEHHEM IUIaHA NEHCTBHH, aJleKBaTHO OICHHBATH
COOCTBEHHBII BKJIAA B JEATCIBHOCTH TPYIIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, yYHTHIBAS
MHEHHE OKPY/KAIOIIHX.

K kxonnmy oOyuyenuss B 8 kJjacce mpeAMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE [OJDKHBI OTpaKaTb
c(hOpMHUPOBAHHOCTH y 00YUJAIOLITUXCS YMEHUH:

® 1ICII0JIb30BaTh MOHATHS: Macca M pa3Mephl MOJIEKYJI, TEIUIOBOE IBM)KEHUE aTOMOB U MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEUIECTBA, KPHUCTAIMYECKHE W aMOp(HBIC Tesa, HACHIICHHBI M HEHACHIIICHHBIA Map, BIAKHOCTDH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpIus, TEIUIOBOH ABHraTeib, 3JEMEHTAPHBIA DICKTPUUECKUI 3apin,
ANIEKTPUYECKOE TOJIE, TPOBOXHUKH U JJUICKTPUKH, TIOCTOSHHBIN 3JIEKTPUIECKHI TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh SBICHHSA (TEIJIOBOE pAaCHIMpPeHHEe U CXaTue, Telvlonepenaya, TEIMIOBOe paBHOBECHE,
CMa4MBaHWE, KalWUIIPHBIC SBJICHHS, WCIIapeHHe, KOHACHCAIWS, IUIABJICHHE, KPUCTAUIM3AIMs (OTBEp/AEBaHUE),
KHMIICHUEC, TEIIonepeaada (TCHHOHpOBO}IHOCTB, KOHBCKIIMA, I/I3J'Iy‘I€HI/IC), QJICKTpU3aluAa TECII, B33HMOI[CI>'ICTBHC
3apsiioB, JEMCTBUS DJEKTPUUECKOIO TOKa, KOPOTKOE 3aMbIKaHHMe, B3aWMOJCWCTBHE MAarHUTOB, ACHCTBHE
MarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAS MHIYKIHS) 110 ONHMCAaHHUIO UX XapaKTEPHBIX CBOWCTB
1 Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINUX JAHHOC (bI/I3I/I‘-ICCKOC SIBJICHUC,

® PaCIO3HAaBaTh MPOSIBICHUEC H3YYEHHBIX (HU3MYECKUX SBICHHN B OKPYXKAIOIIEM MHpPE, B TOM 4YHCIE
(I)I/I?;I/ILIGCKI/IC SABJICHUA B NPUPOAC: MOBEPXHOCTHOC HATSKCHUEC W KAIWJIJIAPHBIC ABJICHHA B MIPUPOAC, KPUCTAJIJILI B
npupoje, m3nydeHne ConHia, 3aMep3aHne BoJI0EMOB, MOPCKHE OpH3bI, 00pa30BaHHE POCHI, TyMaHa, UHEs, CHEra,
SIIEKTPUYECKUE SBJICHHUS B arMocdepe, 3JICKTPUYECTBO KMBBIX OPraHM3MOB, MAarHWTHOE MOJe 3eMIIH, Apend
MOJIFOCOB, POJIb MATHUTHOTO TOJISI A7l )KU3HU Ha 3emJie, MOJISIPHOE CHSHUE, PH 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/avy B y4eOHYF0, BEICTISITh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PH3NIECKUX SIBIICHUH;

® OIIMCBIBATh H3Y4YCHHBLIC CBOMCTBA Te€l H (1)H31/I‘-I€CKI/I€ SIBJICHUSA, HCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG BCJIMYHNHBI
(TemrepaTypa, BHyTPEHHSIS SHEPIUsl, KOJINYECTBO TEIUIOTHI, yAeIbHas TEIUIOEMKOCTD BEIIECTBA, yIeIbHAS TEIIOTa
IUTaBJICHHUS, y/IeNbHAs TEIUIOTa apoo0pa3oBaHus, y/elbHas TeII0Ta CrOpaHUs TOIUINBA, KOA(D(UIMEHT 0Ie3HOTO
JICUCTBUSA TEIJIOBOM MAaIlMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3[yXa, DJJEKTPUUECKHMH 3apsjl, Cuja TOKa,
SIIEKTPHYECKOE HAINpPsDKEHUE, CONPOTUBIICHWE IPOBOJHUKA, YAEIBHOE CONPOTHBICHHE BEIIECTBA, padora H
MOITHOCTDb JJICKTPHUYCCKOI'O TOKa), npru ONMHUCAHUH MNPAaBHUIIBHO TPAKTOBATH (1)H3PIIIGCKI/II>'I CMBICJI HCIIOJIb3YEMBIX
BCJIINYHH, 0003HaYeHusT H CANHHUIIbI (bl/ISI/I‘IeCKI/IX BCJIIMYHMH, HaAXOIHUTh (bOpMy.HLI, CBA3bIBAIONIUEC JAaHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTHh TpapUKH HM3yYCHHBIX 3aBHCHUMOCTEH (DU3MUECKHX
BEJTMYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (PU3NYECKHE SBICHHS M IPOLECCHI, UCIIOIb3Ysl OCHOBHBIC ITOJIOKEHHS
MOJ'IeKy.HSIpHO'-KI/IHeTI/I‘IeCKOI71 TEOpHUU CTPOCHUA BCIIECTBA, MPUHOUII CYHECPIIO3UIIUN rnojeun (Ha Ka4€CTBCHHOM
YPOBHE), 3aKOH COXpaHEHus 3apsaa, 3akoH Oma [uisi ydacTka uenu, 3akoH J[xoyns—JIeHna, 3akoH cOXpaHEHUs
SHEPIHH, IIPU STOM J[aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIIMCHIBATh €0 MaTEMaTHYECKOE BEIPAKECHUE;

® 00BSCHATH (HU3MYECKUE TIPOLIECCHl M CBOWCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTE CHUTyalUi
IMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTEpa: BBIABIIATE NPUYNHHO-CICACTBCHHBLIC CBA3U, CTPOUTH 0OBSICHEHHE W3 1-2
JIOTHYECKHUX MIaroB C OMOpoi Ha 1—2 WM3ydYeHHBIX CBOWCTBA (U3UYECKUX SIBICHHN, (PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

e pemaTh pacy€THBIC 3a/1a4u B 2—3 NEHCTBUS, UCHOIB3YS 3aKOHBI U (POPMYJIBL, CBSI3BIBAIOIINE (PH3UUECKHE
BCJIMYUHBI: HAa OCHOBEC aHaJIM3a YCJIOBHA 3aJa4d 3allMChIBATh KPATKOEC YCJIOBUEC, BBIABIATE HEAOCTATOK JaHHBIX JJIA
pellieHnsT 3a/1a4M, BBIOMPATh 3aKOHBI M (OPMYINBI, HEOOXOMUMBIE Al €€ pellleHHs, MPOBOJIUTH PacdEThl U
CpaBHHUBATb MOJIy4YEHHOE 3HaYCHNE (PU3MUECKON BETMUMHBI C U3BECTHBIMU IAHHBIMH;

® pacrio3HaBaThb HpO6HeMI)I, KOTOPBIE MOXHO pPCIIWUTH IIPH IMOMOIIN (1)I/I3I/I‘-IGCKI/IX METOJ0B, HCIIOJIb3Y
ONMCAaHHWE WCCIECNOBAaHUs, BBIIENATH NPOBEPSEMOE IPEANONIOKEHHE, OLEHUBATh NPABHIBHOCTH TOPSAAKA
[IPOBEJICHUS UCCIIELOBAHUS, AEIaTh BBIBO/IBI;

® [IPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PM3MUYECKUX SBICHUHA WM (GU3UYECKUX CBOWCTB TeN (KanHMJUIIpPHbIC
SIBIICHHSA, 3aBUCHMOCTH IaBJICHHS BO3/AyXa OT €ro oObéMa, TemIepaTypbl, CKOPOCTH Mpolecca OCTHIBaHHSI M
HarpeBaHus IPHU M3IIyYSHUU OT LBETa M3My4aromel (MOrIomaroneil) moBepXHOCTH, CKOPOCTh UCTIAPEHHUS BOJBI OT
TeMIIepaTypsl XKUIKOCTH M IUIOMAAN €€ MOBEPXHOCTH, SJIEKTPU3alUS Tel W B3aUMOACHCTBHE SJIEKTPUUECKUX
3apa70B, B3aMMOJAEHCTBUE IMOCTOSHHBIX MarHUTOB, BH3YaJH3allMsi MarHUTHBIX MOJIEH IMOCTOSHHBIX MarHHUTOB,
JEHCTBUSI MarHUTHOTO TIOJNS HA TIPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JCKTPOJABUrATEIIs
IOCTOSIHHOTO TOKa): ()OpMYJIMpPOBAThH MPOBEPSEMBIC IPEAIIOIOKECHHUS, COOMPATh YCTAaHOBKY M3 IIPEUIOKEHHOTO
000pyI0BaHMs, OIIMCHIBATE X0/ OTIbITA U (POPMYIINPOBATH BEIBOJBL;



® BBIMIOJIHATh MpPSAMBIE W3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOM BJIAXXHOCTH BO3AyXa, CHIBI TOKa,
HalpsDKEHUsI C HCIOJIb30BAHUEM AHAJIOTOBBIX NPHOOPOB M JATUYUMKOB (M3MYECKHX BENWYHMH, CPAaBHUBATh
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH;

® IPOBOJUTH HCCIIEIOBAHHE 3aBHCUMOCTH OJHOH (M3MUECKOW BEIMYUHBI OT APYrod € HCIOJIb30BAHHEM
OPSMBIX U3MEPEHHH (3aBHCUMOCTH COMPOTUBIICHUS MPOBOIHUKA OT €T0 JUTHHBI, TUTOMAAX TONEPEYHOr0 CeUeHHS U
YAETBHOTO CONPOTHUBIICHUS BELIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYILErO 4epe3 MPOBOJHUK, OT HaNpsKEHHUS Ha
NPOBOJHUKE, HCCIEIOBAHUE IOCIEIOBATEIBHOIO U IapajuIeNbHOTO COEAMHEHWH NPOBOJHMKOB): IIAHUPOBATH
UCCIICIOBAHNE, COOMPATh YCTAHOBKY U BBINOJHATH M3MEPEHHMS, CIEAys IMPEUIOKEHHOMY IUIaHy, (PUKCHPOBAaTh
pe3yabTaThl TMONYYCHHOM 3aBUCHMOCTH B BHAE TaOmul W TpadHUKOB, [eNaThb BHIBOABI IO pE3yJbTaTaM
UCCIICI0OBAHN,;

® IPOBOJIUTh KOCBEHHBIC M3MEPEHUSI (U3MUSCKMX BENMYMH (yIenbHas TEMIOEMKOCTh BELIECTBA,
COIIPOTHUBIICHUE IPOBOAHUKA, pab0Ta U MOIIHOCTH 3JEKTPHUUYECKOIO TOKA): IUIAHWPOBATh HW3MEPEHUs, cOOMpaTh
3KCIIEPUMEHTAIBbHYIO YCTaHOBKY, CIEAYs MPeJI0KEHHOW HHCTPYKIIUH, U BBIYUCIATh 3HAUEHUE BEJINYHUHBI;

® COOIIOIaTh MPaBUIIa TEXHUKN O€30MIACHOCTH MPH padboTe ¢ J1ab0paTOPHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh NMPUHLUIbI ACHCTBHUS U3YUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HX
omnucanus (B TOM YHCIE: CUCTEMa OTOIUICHHs JIOMOB, TUTPOMETp, NapoBas TypOWHA, aMIIEPMETp, BOJIBTMETD,
CUYETUYMK DJICKTPUUCCKONH HHEPIuH, O3JIEKTPOOCBETUTEIbHbIE NPUOOPHI, HArpeBaTesIbHBIE JIEKTPONPHOOPHI
(mpuMepsl), dNEKTpUYECKUE TPEJOXPAHUTENHN, JIEKTPOMArHUT, 3JeKTPOIBUraTeb MMOCTOSHHOTO TOKA), UCTIONb3Ys
3HAHMS O CBOMCTBAaX (PM3MUECKUX SBICHUH M HEOOXOIUMEBIE (PU3NYEeCKHEe 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTENBHBIE MPUOOPHI IO CXEMaM U CXEMAaTUYHBIM
pUCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC, INICHUXPOMETP, T'MIPOMETpP, ABHUIraTelb BHYTPEHHETO CrOPaHUs,
3NIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUYECKHUX LENEH C IMOCIeN0BATEIbHBIM H IapauIeIbHBIM
COCJIMHEHNEM 3JIEMEHTOB, pa3inyas yCIOBHbBIE 0003HAUCHHS DIIEMEHTOB AIEKTPUIECKUX LIETICH;

® [IPUBOJIUTH PUMEPHI (HAXOIUTh HH(OPMAIIHIO O MPUMEPaX) MPaKTUIECKOTO HCIOIH30BaHUS (PU3UIECKUX
3HAaHUH B MMOBCEIHEBHOW >KU3HU AJIs1 00ecredeHus: 0e30MacHOCTU MPH OOpaIleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
YCTPOHCTBaMH, COXPAaHEHHUS 310POBbsI U COOJIIOACHUS HOPM SKOJIOTHYECKOTO NIOBEACHUS B OKPY’KaloIIeH cpene;

® OCYIIECTBIISITH MOMCK HH(popManmy (U3HUECKOro coxepkaHus B VHTepHeTe, Ha OCHOBE HMMEIOIINXCS
3HaHUH W TYTEM CpaBHEHHS JIOTIONHUTENBHBIX HWCTOYHUKOB BBIJICHATH HWH(OpMAIMIO, KOTOpasi SBISETCS
MIPOTHUBOPEYHBOI MITH MOXKET OBITH HETOCTOBEPHOI;

® 1CII0JIb30BaTh IPH BBHITOJHEHWU YUYEOHBIX 3a/laHMi HAay4HO--TIOMYJSAPHYIO JIUTeparypy (U3N4EecKOro
coJepKaHusl, CIPaBOYHBIE MaTepualibl, pecypchbl cetd VIHTepHET, BlajeTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HHGOPMAIMK 13 OTHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

® c031aBaTh COOCTBEHHBIE IHCHMEHHBIE W KpaTKHE YCTHbIE COOOIIEHHus, 0000mas HWHPOpPMALHUI0 U3
HECKOJIBKMX HWCTOYHUKOB (PH3MUYECKOTO COJECPIKAHHS, B TOM YHWCIIE MYOIUYHO TPEICTABIATh PE3yIbTaThl
NPOEKTHOM MJIM MCCIIEN0BATENLCKON AEATEILHOCTH, IPH 3TOM I'PAMOTHO HCIOJIb30BaTh W3YyYEHHBIH MOHATHUIHBIN
anmapar Kypca (PU3MKH, COIPOBOKAATEH BHICTYIICHHE NPE3EHTALINECH;

e [IpH BBHINOJHEHUH YYEOHBIX NPOEKTOB M HCCICJOBaHUH (U3NYECKUX MPOLECCOB pPacHpeAeisTh
00513aHHOCTH B TPYTIIE€ B COOTBETCTBUH C ITOCTABJICHHBIMH 33Ja4aMH, CJIEINTh 32 BHIITOJIHEHUEM IIaHa JIEHCTBHUI U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIAA B JEATEIBHOCTH TPYMIBI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, IPOSIBIISASL TOTOBHOCTD pa3peliaTh KOHPIUKTHL.

K xoHiy oOyueHws B 9 KkJjacce INpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOIDKHBI OTpPaXKaTh
c(OpPMHUPOBAHHOCTH y 00YUAFOIIIUXCSI YMEHUH:

® IICTIOJIb30BAaTh TIOHATHS: CHCTEMa OTCYETa, MaTepHalibHas TOYKA, TPACKTOPHs, OTHOCHUTEIHHOCTH
MEXaHMUYECKOTO JBIKEHUS, aedopmanus (ymnpyras, IiacTHuecKkas), TpeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh W TEPETPYy3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP THKECTH TBEPAOTO Tena,
paBHOBEeCHE, MEXaHWYECKUe KoJeOaHHWs W BOJHBI, 3BYK, MH(QPa3BYK W yIbTPa3BYK, DJIEKTPOMATHUTHBIE BOJHEI,
HIKajia 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI MCITYCKaHUS M IOTJIOMICHUS,
anb(a-, 6eTa- ¥ raMMa-u3IIy4eHHsI, H30TOIIBI, SIIEPHAS SHEPreTHKA;

® pa3nuyaTh SABJCHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEHHOE IBIKEHHE, PaBHOYCKOPEHHOE
IpSMOJIMHENHOE IBI)KEHHE, CBOOOIHOE MaJieHUe TeJl, pABHOMEPHOE JBIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE
TeJI, peaKTHUBHOE IBMKEHHE, KojieOaTeIbHOE NBMXKEHHE (3aTyXalollMe U BBIHY)KICHHBIE KOJeOaHUs), pe30HaHC,
BOJIHOBOE JBIKEHHUE, OTPAKEHUE 3BYKa, NMPSAMOJIMHEIHOE pacHpoCTpaHEHHE, OTPaXEHHE U NPETOMJICHHE CBETa,
IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3jIo’KeHHE Oesoro CBETa B CHEKTP U CIIOXKEHUE CIIEKTPaJIbHBIX I[BETOB,



JMCIIepCUsl CBETa, €CTECTBEHHAs pPaJlUOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYaTOro CHEKTpa W3JIy4eHHUs) IO
OIMCAHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JAaHHOE (PU3MUECKOE SIBIICHUE;

® Pacro3HaBaTh IPOSBICHUE H3YUYEHHBIX (DU3MYECKUX SBICHUH B OKPYXKAWOLIEeM MHpE (B TOM YHCIE
¢usnveckue SBICHUS B MPUPOAEC: MPWIUBBL M OTIMBHL, JBWKEHUE IU1aHeT CONHEYHOH CHUCTEMBI, PEakTHBHOE
JBIKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH, 3eMJIETPSICEHUE, CeiiCMUYeCKre BOJHEI, IIyHAMH,
9X0, LBETAa TeJI, ONTHYECKHUE SBICHUS B NPHUPOJE, OMOJIIOTHYECKOe ACHCTBHE BHUANMOTO, YIbTPa(HUOIETOBOIO M
PEHTI€HOBCKOI'0 M3JIyYeHHH, €CTECTBEHHBII pafiiOaKTUBHBIN (OH, KOCMHYECKHE JIyUH, PaIUOAKTUBHOE U3ITy4YeHHE
NPUPOAHBIX MUHEPATIOB, JCHCTBHE PAJIMOAKTUBHBIX M3IyUYCHHH HAa OpPraHU3M 4YeJOBEKa), IPU STOM IMEPEBOIUTH
MPAKTHYECKYIO 33/1a4y B yueOHYIO, BBIAENIAT CYIIIECTBEHHBIE CBOICTBA (TIpHU3HAKH) (DU3NUECKUX SBICHHUIA;

® ONHCHIBATH N3YUYECHHBIE CBOMCTBA TN M (PU3NUECKHUE SIBIICHUS, HCIIONb3Ys (PU3NUECKUE BETHYNHBI (CPeaHss
U MTHOBEHHas CKOPOCTh Teja INpPH HEPAaBHOMEPHOM [BM)KEHHM, YCKOPEHHE, IepeMeLIeHue, IMyTb, YIJIOBas
CKOpOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MajeHUs, BEC Tela, UMITYJIbC
TeNa, WMITYJbC CHIIBI, MEXaHW4eckas padoTa W MOIIHOCTh, MOTEHIHMAaJbHAs JHEPrUsl Tena, MOAHSATOrO Haj
MOBEPXHOCTHIO 36MJIH, MOTCHIMANBHAS SHEPTHs CKATOM MPY>KUHBI, KHHETUUECKas SHEPIHsl, OJIHAs MeXaHUYecKast
9HEprus, MEepHOA M YacToTa KojeOaHWid, AJUHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa,
MoKa3arenb MPEIOMIICHUS! CPEeAbl), MPH ONHCAHMH MPABHIBHO TPAKTOBATh (PU3NYECKUH CMBICI HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYCHUS W EAMHULBI (U3NYECKUX BEJIMYUH, HAXOAWUTH (OPMYINbI, CBS3BIBAIOIINE IAHHYIO
(u3NUecKy0 BEJIMYMHY C APYIMMH BEJIMYMHAMH, CTPOUTH I'paQUKH H3YUEHHBIX 3aBUCHUMOCTEH (M3HUECKUX
BEJINYHH;

® XapaKTepU30BaTh CBOWCTBA Tes, (U3UYECKUE SBICHUS M IPOLECCHl, HCIONB3YS 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHS, HNPUHLMI CYNEPIO3ULMH CHJI, NMPUHLUI OTHOCHUTeNbHOCTH [ammies,
3akoHBl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHS
3apsIOBOTO M MacCOBOT'O YHMCEN MPH SIACPHBIX PEaKIUsIX, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MaTeMaTHYECKOE BEIPAKEHUE,

® OOBSCHATH (DUBMYECKUE TIPOLIECCHl W CBOWCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIlWi
NPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIBIATH IPUUMHHO--CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2—
3 JIOTMYeCKUX IaroB ¢ ONOpoil Ha 2—3 W3yYCHHBIX CBOWCTBA (M3MYECKUX SBICHHN, (U3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

e permrath pacy€THbIe 3aJaud (ONMUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHHMIi), HCIONb3YysS 3aKOHBI U
(dhopmynbl, cBsA3bIBaOLIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/aud 3alHChIBATh KPaTKOE
YCIIOBHE, BBISBIISATH HEAOCTAIOLINE MIIM M30BITOYHBIC JaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS
pelIeHs, TPOBOINUTH PACUYETHI U OLICHUBAThH PEATICTUYHOCTD ITOJIyYeHHOTO 3HaYeHUs (PU3NYEeCKOil BeTMUYHHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUINTh MPH MOMOIIM (PU3MYECKUX METONOB, HCIOJB3Ys
ONMCAaHWE MCCIECIOBAaHUs, BBIIEJIATh INPOBEPSIEMOE MPEINOIOKEHHE, OLEHWBATh MNPaBUIBHOCTD IOPSAKA
NPOBENICHUS UCCIIeIOBAHUS, IeTIaTh BBIBO/bI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOIEHUI U OIIBITOB;

® [IPOBOJUTH OMBITHl MO0 HAOMIONCHHIO (DU3NYECKMX SIBICHUH WM (U3MUECKUX CBOMCTB Tell (M3yueHHE
BTOpPOTO 3akoHa HBIOTOHa, 3aKOHA COXpaHEHWsS] JSHEPTUH, 3aBUCHUMOCTH TepHoAa KoJeOaHWH TNPYKHUHHOTO
MasTHUKa OT MacChl Ipy3a M KECTKOCTU TPYXKHHbI W HE3aBHCHMOCTh OT aMIUIUTYABl MallbIX KoJieOaHuH,
NpSMOJIMHEHHOE PacIpOCTPaHEHHUE CBETA, Pa3IokKeHHE OEJI0ro CBeTa B CIEKTP, M3yUYEeHHE CBOMCTB N300paKeHUs B
IUIOCKOM 3€pKajie M CBOHCTB M300pakeHHWs IpeaMeTa B coOuparomiell JnH3e, HAOMIOJEHHE CIUIOMIHBIX U
JUHEHYATHIX  CIIEKTPOB H3IIyYEHHUs): CaMOCTOSTENBHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOrO Habopa
000pYZ0BaHMsI, OMTUCHIBATH X0/ OIIBITA H €0 Pe3yIbTaThl, HYOPMYIHPOBATEH BHIBOBI;

® [IPOBOJIUTH MIPU HEOOXOJMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, ONpeNelisisi Cpe/IHee 3HAUCHUE M3MEepsIeMOr
BeNMWYMHBI ((POKYCHOE pacCTOsSHHE COOMparoleil JHH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MEpeHus
(M3MepuTeIHFHOTO IPHUOOpPA);

® [IPOBOJIUTH MCCJIEJOBAHUE 3aBUCHMOCTEH (DU3UUECKUX BEIUYWH C WCIOJIB30BAaHHEM IPSIMBIX W3MEPEHUH
(3aBHCHMOCTB IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABIKEHHHU 0€3 HauaJbHOM CKOPOCTH, IepHoia KoyieOaHui
MaTeMaTHYeCKOro MasTHUKA OT AJMHBI HHUTH, 3aBUCHMOCTH yIJIa OTPaKEHHUS CBETa OT yIya MaZeHus W yria
OpeloMIIEHUsT OT yIjla IaAeHus): IUIAHUPOBAaTh HCCIIEIOBAHUE, CAaMOCTOSATENIBHO COOMpaTh yCTaHOBKY,
(GUKCHPOBATH PE3yJIbTAThl MOTYYCHHONW 3aBUCHMOCTH (M3MUYECKUX BEJIMYMH B BHAE TaONUI U rpaduKoB, AenaTh
BBIBOJIBI 110 PE3yNbTaTaM MCCICI0BaHuS;

® IPOBOJIUTH KOCBEHHBIE M3MEPEHUs (U3UUECKUX BEIUYMH (CPEIHAS CKOPOCTh U YCKOpEHHE Tena IpH
PAaBHOYCKOPEHHOM [IBIDKCHUH, YCKOPEHHE CBOOOIHOTO IaAeHHS, XECTKOCTh HPYXKHUHBI, KOI(DGHUINCHT TPEHHS
CKOJIB)KEHUsI, MeXaHNuecKast padoTa U MOIIHOCTh, YacTOTa U MEPUOJ KOJIeOaHUM MaTEMaTUUECKOIO U IPYXKUHHOIO
MasITHUKOB, ONTHYECKasl CHiia cOOMparomiell JTMH3bI, PaJUOaKTHBHBIM ()OH): MIAHUPOBATH M3MEPEHUs, COOMpaTh



9KCIEPUMCHTAIFHYIO YCTAaHOBKY M BBITIOJHSATH HM3MEPCHUS, CIEAYS MPEUIOKCHHOW WHCTPYKIMH, BBIYUCIATH
3HAYCHUE BEITMYUHBI H aHATHM3UPOBATH MTONYYCHHBIC PE3yIbTATHI C YIETOM 3a/IaHHOMN MMOTPENTHOCTH U3MEPCHU;

® COOIIOIaTh MPaBMIIa TEXHUKK O€30MIaCHOCTH MPH padboTe ¢ J1ab0opaTOpHBIM 000PYIOBAHHEM;

® pa3IM4aTh OCHOBHBbIC MPHU3HAKH W3YYCHHBIX (U3MUYECKHX MOJEIeH: MaTepHualbHas TOYKa, abCONIOTHO
TBEPJOE TeNo, TOYCUHBIH MCTOYHHMK CBETA, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HyKJIOHHAs MOZETb
aTOMHOTO S7Ipa;

® XapaKTepU30BaTh MPUHIUIBI JCHCTBHS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HX
omucanus (B TOM 4YHCIE: CIUAOMETP, NATUYUKU TIOJOKEHUS, PACCTOSHUS U YCKOPEHHSI, paKeTa, dXOJOT, OYKH,
MEPUCKOII, POTOAIIAPAT, ONTUIECKUAE CBETOBOJIBI, CIICKTPOCKOIL, JIO3UMETp, Kamepa BuiibcoHa), HCrob3ys 3HAHUS
0 CBO¥CTBax (PU3NUECKUX SBICHUN U HE0OXOIUMbIe (pr3nUYecKre 3aKOHOMEPHOCTH;

® 1ICII0JIb30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPUTEIBHBIX
NpUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPU PEUICHUH YYeOHO--MTPAKTUYESCKUX 3a]1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOSHUS N300paKEHUH B IIIOCKOM 3epKalie ¥ COOUpArOIeH JINH3E;

® IPUBOJIUTH IPUMEPHI (HAXOTUTh HHOOPMAIIHIO O MPUMEPaX) MPAKTUIESCKOTO MCIOIB30BAHUS (HU3NICCKUX
3HAHWI B IOBCEJHEBHOMN XHU3HM JUIsl o0ecreueHus] 6e301acHOCTH NpH 00palieHuH ¢ MPUOOPaMu U TEXHUYECKUMHU
YCTPOHCTBaMU, COXPAHEHHUS 37I0POBbsI U COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKpY>Karollei cpene;

® OCYIIECTBIIATh TOMCK HH(OpMAaNMu (U3NUYECKOTO CcojiepkaHusl B VIHTEpHETe, CaMOCTOSATEIBHO
(hopMynHpysl TIOUCKOBBIN 3ampoc, HAXOAUTh MYTH OMPEIENICHHs JTOCTOBEPHOCTH MONYYCHHOW WH(POPMAIMK Ha
OCHOBC€ UMCIOIIIUXCA 3HAaHUU U JOIIOJIHUTCIBHBIX HCTOYHHUKOB,

® HCIOJIb30BaTh MPH BBITOJHCHUU YUYEOHBIX 3aJaHHi HAyYIHO--TIOMYJSAPHYIO JUTepatypy (U3UUECKOro
COJACPpKaHUsA, CIIPAaBOYHBIC MAaTCpHralibl, pECYpPChbl CCTU I/IHTCpHCT, BJI1aACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTa,
npeobpazoBaHus UHGOPMAIIMU 13 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;

® CO31aBaTb C06CTBCHHI>IC IMUCbMCHHBIC U YCTHBIC COO6HICHI/I$I Ha OCHOBEC I/IH(I)OpMa]_[I/H/I N3 HECKOJIBKHX
HUCTOYHUKOB (PU3MIECKOTO COJIEPKAHUS, MyOITMIHO MPEACTABIIATE PE3yIbTAThl MPOCKTHOM MM UCCIICIOBATELCKON
JEeSITeIbHOCTH, TIPH STOM TPAMOTHO HMCIIOJIh30BaTh U3YUCHHBIN MOHATHHHBIN anmapaT u3y4aeMoro pasjena GU3uKu
U COTIPOBOXK/AThH BBICTYIUICHHE MPE3EHTALMEH ¢ YUETOM 0COOCHHOCTEH ayTUTOPUN CBEPCTHHKOB.



COJEPXAHUE OBYYEHUSA

7 KJIIACC

Pa3jnen 1. ®u3uka u e€ pojib B IO3HAHUM OKPY:KAIOLIEr0o MUpa.

®dusuka — Hayka o mpupoge. SeneHus npuponsl. Pusnyeckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,
JNEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BeTMYUHBL. M3Mepenue ¢usnueckux BenuynH. Pusmueckue npubopsl. llorpemHocTs
U3MepeHuid. MexxayHapoaHasi CUCTEMA €IUHHII.

Kak ¢usuka u apyrue ecreCTBEHHbIE HAyKU H3ydaroT Ipuponay. EcTecTBeHHO-Hay4yHBIN METOX MO3HAHUS:
HaOJIroleHNe, MOCTAaHOBKAa HAyYHOI'O BOMPOCA, BBIABIKCHHE THIIOTE3, AIKCIEPUMEHT IO NPOBEPKE THUIOTE3,
o0bsicHeHHe HabmogaeMoro siBieHus. Onucanue (GU3NYECKUX SBICHUH ¢ TOMOLIBIO MOJIEINEH.

Hemoncmpavuu.

1. Mexanu4eckue, TETIIOBEIC, SJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. ®uznueckue NpuOOPHL U MPOLeAypa MPSIMBIX U3MEPEHNH aHAIOTOBBIM U IIU(PPOBBIM IPUOOPOM.
Jlabopamopnsie padomout u onvimot.
OmnpepeseHue LeHb AeNEeHHs IKaIbl H3MEPUTEIBHOTO Mprudopa.
N3mepeHne pacCTOSIHUM.
Nzmepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.
OmnpexesneHue pasMepoB MaJlbIX TEIl.
W3mepenue TemnepaTypsl Ipy IOMOIIHM KMIKOCTHOTO TEPMOMETPA U JaTUMKa TeMIepaTyphl.
IIpoBenenne wuccieoBaHUS 1O TPOBEPKE THIOTE3bl: JaJbHOCTh TOJETa IIapHKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIe BRICOTA TyCKa.

Paznen 2. [lepBonavyanbHble CBeleHUsI 0 CTPOEHUM BellecTBa.

CtpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA.

JBmwxkenue yactun BemecTa. CBsA3b CKOPOCTH ABMKEHMS YACTHLL C TEMIIEpaTypoi. bpoyHoBckoe nBIsKeHME,
muddysus. BzanmoeiicTBre yacTuI| BeecTBa: MPUTSHKCHNE H OTTATKMBaHHE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOEHHE Ta3oB, JKUIAKOCTEH W TBEPABIX (KPUCTALIMYECKHUX) TEI.
B3anMocBsI3p MeXIly CBOWCTBAMH BEILECTB B PA3HBIX arperaTHBIX COCTOSIHMSIX M HMX aTOMHO-MOJEKYJISIPHBIM
crpoenueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue OpOYHOBCKOTO IBHKEHUSI.

2. Hab6mronenue nuddyznn.

3. HaOmoaenue sBneHuid, OOBICHAIONIMXCS MPUTSHKEHUEM WM OTTAJKUBAHUEM YacTHI] BEIIECTBA.
Jabopamopnsie padomot u onvimot.

1. Ounenka auamerpa aToMa METOZOM PSAOB (C HCIIONIb30BaHUEM (oTorpaduil).

2. OmnpIThI 10 HAOJIOCHHUIO TEIJIOBOTO PACIIIUPEHHS I'a30B.

3. OmbIThl 0 OOHAPYKECHUIO ICHCTBUS CHII MOJIEKYJISIPHOT'O TPUTSDKEHHS.

Pa3znen 3. /IBu:keHue U B3auMojJeiicTBHE TeJl.

Mexannueckoe ABmkeHne. PaBHOMepHOE W HepaBHOMEpHOe ABIkeHHe. CkopocTs. CpeqHsas CKOpOCTh TpU
HEPaBHOMEPHOM JBWKEHHHU. PacuéT myTH u BpeMeHH ABMKEHUS.

SIBnenne mHepuuK. 3aKOH MHEpUMU. B3aumoneicTBHe Tesl Kak NpUYMHA U3MEHEHHS CKOPOCTH JIBHMKEHUS
Ten. Macca Kak Mepa MHEpTHOCTH Tena. [ImotHocTh BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
eanHnIIe 00hEMA BEleCcTBa.

Cuna kak XapakTepucTHKa B3aumojeiictBus Ten. Cuna ynpyroctu M 3akoH I'yka. M3mepeHue cuibl ¢
MIOMOIIIBIO JUHAMOMETpA. SIBIEHUE TATOTEHHMA M cuia TshkecTH. Cuila TSHKECTH Ha ApPYyrux IutaHetax. Bec Tena.
HesecomocTs. CniokeHne cuil, HalrpaBlIeHHBIX 110 OHOW mpsiMoii. PaBHoAelcTByomas cun. Cuna Tpenus. Tpenue
CKOJIB)XEHUS U TpeHue 1oKos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.
HabmroneHue MexaHMUECKOro ABHKEHUS Tea.
M3Mepenne ckopoCcTH IPSIMOJIMHERHOTO JIBUKEHUSL.
Habmionenue siBieHnst HHEPLUH.
Habnionenue n3MeHeHns: CKOPOCTH TPH B3aMMOJICHCTBUH TeElI.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEIl.
CrioskeHue CHl, HalpaBIICHHBIX IO OJTHOM MPSMOTA.

Uk wd P
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Jlabopamopusie padbomul u onvimul.

1. Ompenenenne CKOPOCTH PaBHOMEPHOTO [BIKEHHS (IIapHKa B JKAIAKOCTH, MOJETH AIIEKTPHYECKOTO
ABTOMOOWJIS M TaK JaJiee).

2. OmnpezneneHue cpeHer CKOPOCTH CKOJLKEHUS OpycKa WM IaprKa M0 HAKJIIOHHOHN MJIOCKOCTH.

3. OmpeneneHue IOTHOCTH TBEPJIOTO TENa.

4. OmbIThI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTSDKEHUS (e opMaryn) Mpy>KUHBI OT TPUI0KEHHON CHITBL.

5. OnpITel, IEMOHCTPHUpYIOLIME 3aBUCHMOCTh CHJIBI TPEHHUS CKOJNBXEHHS OT Beca Tela M Xapakrepa
COTIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pasznen 4. laBiieHue TBEPABIX TeJ, JKHIAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHBLICHHUS ¥ YBETUUEHHS AaBieHus. JaBienne ra3a. 3aBUCHMOCTb IaBJICHUS ra3a OT
o0béma, TemmepaTypsl. llepenaua naBneHUs] TBEPABIMH TeJIaMH, >KUIKOCTIMH M TazaMu. 3akoH Ilackais.
[IHeBMaTH4eckne MalIWHBI. 3aBHCHMOCTH MAaBJICHHS JXHUAKOCTH OT TIIYyOWHBL. [MapocTtaTHdeckwii IMmapaoxc.
Coobmaromuecs cocyasl. [ mapaBinyeckue MEXaHU3MBL.

Atmocdepa 3emun U atMochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBaHUS BO3AYIIHOW 0OOIOYKH 3eMIIH.
Omnswit Toppuuemnnu. M3mepenne atMochepHOro MaBieHns. 3aBUCUMOCTh aTMOC(EPHOTO JAaBIEHUS OT BHICOTHI HAJl
ypoBHeM Mopst. [Ipubopsr 1t u3aMeperns aTMoc(hepHOTo TaBIeHISL.

JelicTBUe KUIAKOCTH M ra3a Ha MOTPYXKEHHOEC B HUX Teo. BrlTankuBaromas (apXxuMmenoBa) Cuiia. 3aKOH
Apxumena. [InaBanue Ten. BoznmyxomnnaBanue.

Jemoncmpayuu.
3aBHCUMOCTb JAaBIICHUS Ta3a OT TEMIEPATypPHI.

[epenaya napneHUs JKUAKOCTHIO U TA30M.

CooOmaromuecs: CoCy/Ibl.

I'unpasnudeckuii npecc.

[IposiBneHue neiicTBUS aTMOC(HEPHOTO TaBICHHUS.

3aBUCHMOCTbH BBITAIKHBAOIIEH CHITBI OT 00BEMA MTOTPYKEHHON YaCTH TeJa U TUNIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBHITAIKHBAIOIIEH CHIIBI BECY BRITECHEHHOM KHUIKOCTH.

VYcioBue TaBaHus TeJ: IUIaBaHHE WM MOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOILIEHHS IUIOTHOCTEH
TeNa ¥ XKHUJIKOCTH.

N Tk wWN

Jlabopamopnuie pabomot u onvinol.

1. HccnenoBaHue 3aBHCUMOCTH Beca Tella B BOjIe OT 00bEMa MOrpy>KEHHOM B )KHJKOCTh YacTH TeJa.

2. OrmpeneneHre BHITATKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B XKHUIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBITAKUBAIOIIECH CHIIBI, IEHCTBYIOIIECH HA TEIO B KHUIKOCTH, OT MACCHI Tela.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUIMOCTD BBITAJTKUBAIOIICH CHIIBI, TEUCTBYIONIEH Ha TEJIO B KUIKOCTH, OT
00BEMa MTOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYHPOBAHUE JIOAKHU U OTpeieNieHHe € TPY30I0IbEMHOCTH.

Pa3nen 5. Padota u MOIIHOCTH. DHepPrus.

Mexannyeckas pabora. MomHoCTb.

IIpocTeie MexaHM3MBI: pbIUar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecus pwryara. [IpumeHenue
MpaBujIa paBHOBECHs pbrdara K OJ0Ky. «3omoToe mpaBmiio» MexaHukd. KIIJ[ mpocteix Mexanm3moB. [IpocTteie
MEXaHU3MBbI B 6I)ITy N TCXHUKE.

Mexannueckass SHeprus. KuHermdeckas W TOTeHIManbHas »dHeprus. [lpeBpamienwe ogHOTO BHUIA
MEXaHUYECKOU PHEPTHH B APYroi. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnsie pabomot u onvimol.

1. Omnpenenenne pabOTHI CHIIBI TPEHUS IPY PABHOMEPHOM ABMKEHUH TeJla 110 TOPU30HTAIEHOW MOBEPXHOCTH.
2. HccnemoBaHue yClIOBUI paBHOBECHS phlyara.

3. WMsmepenue KII/I HaKIOHHO IIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHCHUS MEXaHUICCKON SHEPTHH.

8 KJIACC

Paszgen 6. TermioBhIe siBJIEeHHS.

OCHOBHBIC TOJIOKEHUS MOJICKYJIAPHO--KMHETUYECKOH TEOPHHM CTPOCHMS BellecTBa. Macca M pa3Mepbl
aTOMOB M MOJIEKYJ1. OIBITHI, OATBEPIKAAIOIINE OCHOBHBIC MOJIOKECHUS MOJICKYIIPHO-KHHETHUYSCKON TCOPHUH.



Mogenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOr0 COCTOSHUN BemecTBa. Kpucrammdeckue u aMmopdHbIe Tena.
OObscHEHNE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TENT HA OCHOBE IOJIOKEHUH MOJIEKYIAPHO--KHHETHIECKOM
teopun. CMauMBaHUe U KaWILISIPHBIC SIBJICHUA. TEIIOBOE paCUIUPEHHE U CKATHE.

Temmepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEILIOBOTO JBIKCHUS 4YaCTUIl. BHYTpeHHssT sHeprus.
CriocoOpl M3MEHeHHs BHYTPEHHEW JHEPTHu: TeIUlonepeqadya W coBeplieHne paboTel. Buaer Temmomepemaum:
TETUIONPOBOIHOCTD, KOHBEKITHS, U3ITydeHHE.

KonuuecTBOo TemmoTel. YaenpHas TEIIOEMKOCTh BelIeCTBAa. TeImIOOOMEH W TEIJIOBOE pPaBHOBECHE.
VYpaBHenne TerioBoro Oananca. llmaBneHwe W OTBepleBaHME KPHUCTAIUIMYECKHWX BEIIECTB. YAeNbHAs TEIUIOTa
miaBiaeHus. IlapoobpazoBanne m koHmeHcanus. Vcmapenwe. Kumenwme. YnmenpHas TeIuioTa apooOpa3oBaHWS.
3aBUCHMOCTH TEMIIEPATYPhI KHIICHUS OT aTMOC(EPHOTO JIaBICHUS.

BnaxunocTes Bo3myxa.

DHeprus TOIUINBa. Y AeTbHAs TEIUIOTa CTOPAHWSL.

[Mpunnumner padbotsl Termobix apurateneii KIIJI teroBoro npuratens. TerioBble JBHraTed M 3allluTa
OKpYKaIoIlEe Cpeibl.
3aKoH COXpaHEHUS U MPEBPAIICHUS YHEPTHH B TETUIOBBIX MPOIIECcax.

JHemoncmpauyuu.
HabmroneHre 6poyHOBCKOTO JTBUIKCHUS.
Hab6mronenue muddysum.
HaGmronenue siBeHui cMaunBaHUS U KAWL PHBIX SBICHAN.
HaOiroieH1e TEIioBOro pacuiupeHus Tell.
W3mMeHeHue naBieHus ra3a Npu U3MEHEHUH 00bEMa W HATPEBAHUU WIIN OXJIAXKICHUH.
[IpaBua u3mMepeHus: TeMIepaTyphbl.
Buael Tennionepenayu.
OxJakieHue MpH COBEPLICHUH PaOOTHI.
HarpeBanune npu coBepiieHN# pabOThHl BHEITHUMU CHIIAMH.
0. CpaBHeHue TEMIOEMKOCTEH PA3INIHBIX BEIIECTB.
1. HaOnroneHue KUIeHUs.
12. HaGnromeHue MOCTOSHCTBA TEMIIEPATYPhI IIPH IIABJICHUH.
13. Moaenu TEIUIOBBIX IBUATATENEH.
Jlabopamophusie pabomovt u onvimol.
OMBITHL 110 OOHAPYKEHUIO ACHCTBUS CHII MOJICKYISIPHOTO MPUTSHKEHUSI.
OMBITH IO BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHON COJIM WIIH caxapa.
OMNBITHI 110 HAOIOIEHUIO TETIJIOBOTO PACIIMPEHHSI TA30B, KUAKOCTEH U TBEPIIBIX TEII.
Onpe/ienieHre NaBiCHHs BO3yXa B OaJJIOHE IIIPHIIA.
OnBITH, JEMOHCTPUPYIOUINE 3aBHCHMOCTh [aBJICHHS BO3AyXa OT €ro oO0bhEMa W HArpeBaHHS WIH
OXJTKIICHHSL.
6. IIpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA dKHUJAKOCTH B TEPMOMETPHUYECKOM TPYOKeE OT
TEeMITepaTypPHI.
7. HaOnronmeHue M3MEHEHHsI BHYTPEHHEW SHEPrHM Tela B pe3yibTaTe TeIuIonepenadyd U padoThl BHEITHUX
CHIL.
8. HccrenoBaHue SIBICHHUS TEINIOOOMEHA PU CMEIIMBAHUH XOJIOIHOW U TOPsYEH BOMIBI.
9. Onmnpenenenne KOJIMYECTBA TEIUIOTHI, ITOJIyYEHHOTO BOJIOUM MPH TEILIOOOMEHE C HATPETHIM METaTHYECKIM
UAIMHAPOM.
10. Onmnpenenenue yenbHON TEMIIOEMKOCTH BEIIECTBA.
11. HccnenoBaHwue mporecca UCapeHusl.
12. OmnpeneneHrie OTHOCUTEIHHON BIAXKHOCTH BO3/IyXa.
13. Onmnpenenenue yenbHON TEIIIOTH TUIABJICHHS JIbJIA.

Pa3nen 7. dnekTpuyeckue U MATHUTHBIE SBJIEHUS.

Onektpuzanus Ten. J[Ba poaa 3MeKTpUYECKUX 3apsaaoB. B3aumonelicTBue 3apsukeHHBIX Tel. 3akoH Kynmona
(3aBHCUMOCTD CHITBI B3aMOACHCTBHUS 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPSIOB U PACCTOSHHS MEXIY TEJIaMH).

Onektpuyeckoe moje. HampskEHHOCTh AIIEKTPHUYECKOTO Mo [IpHHIMIT CYMEeprno3nIni ANEKTPUIECKUX
noJiel (Ha Ka4YeCTBEHHOM ypPOBHE).

Hocutenn snexTpudeckux 3apsaaoB. DJIeMEHTapHbIN anekTpudeckuit 3apsag. Ctpoenue atoma. [IpoBogHuKU
Y TMRJEKTPUKH. 3aKOH COXpaHEHHS HNEKTPUIECKOTO 3aps/a.

DNEKTPUYECKU TOK. YCIOBHS CYHIECTBOBAHHUS DJIEKTPUYECKOrO0 TOKA. VICTOYHMKM IMOCTOSHHOTO TOKA.

RBPoOooNoaMONE
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JleficTBHSI AIEKTPUIECKOT0 TOKa (TETJIOBOE, XUMHUECKOE, MATHUTHOE). DIEKTPHIECKAN TOK B KHUAKOCTSIX U razax.

Onekrpuyeckas 1enb. Cuna Toka. DeKTpudeckoe HampspkeHne. CONpOTHBICHHE MPOBOMHUKA. Y ACTBHOE
COMPOTHUBIICHUE BemlecTBa. 3akoH Oma s ydactka renu. [locremoBaTelibHOE W MapajuIeIbHOE COCTUHCHUC
MIPOBOJITHUKOB.,

Pabota 1 MOMIHOCTH 3NeKTpHyecKoro Toka. 3akoH J[xoyms—JleHna. DnekTpuieckne mend U MOTPeOnTeNH
3NeKTpudecKo sHeprun B ObITy. KopoTkoe 3aMbikanme.

[locTrossHHBIE MarHWTHL. B3anMoneHCTBUE TMOCTOSHHBIX MarHUTOB. MarHmtHoe mojie. MarHuTHOE ToJie
3emnmm W ero 3HaUYeHWE A JKM3HM Ha 3emyie. OmpIT Opcrena. MarHUTHOE TOJIE DJICKTPHUYECKOTO TOKa.
[IpumeHeHre »IEKTPOMATHUTOB B TEeXHUKE. JleliCTBME MAarHMTHOTO TIONS Ha TPOBOJHHK C TOKOM.
DNEKTPOABUraTelb MMOCTOSHHOTO TOKa. VICIONIb30BaHUE 3JICKTPOABHUraTelied B TEXHUYCCKHUX YCTPOWCTBAaX M Ha
TPaHCIIOpTE.

Omnwiter @apanes. SBnenue snexTpoMarHuTHON nHAYKmA. [IpaBuio Jlenmna. Dnexkrporeneparop. CrocoOst
MOJTyYEHUS IJICKTPUICCKON IHEPTHU. DJICKTPOCTAHIIUN Ha BO30OHOBIIIEMbIX UCTOYHUKAX SHECPTHUU.
Hemoncmpayuu.

DIeKTpU3aLus Tel.
JIBa posa 3IIeKTPUYECKUX 3apsI0B U B3aUMOICHCTBUE 3apsHKEHHBIX TEI.
YCeTpoiCcTBO U AEMCTBUE BIIEKTPOCKOIIA.
DNeKTPOCTaTHYECKAsT MHTYKITHSL.
3aKOH COXpaHEHUS IEKTPHUECKUX 3aPSI0B.
[IpoBOAHUKY U AUIIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKY TTOCTOSIHHOTO TOKA.
JleficTBHS 3IEKTPUYECKOrO TOKA.
0. DieKkTpUUecKuil TOK B KHUIKOCTH.
1. T'a30BbIif pa3psn.
12. HM3mepeHue cHUIBI TOKA aMIIEPMETPOM.
13. HM3MmepeHue 371eKTPUYESCKOTO HAPSIKEHMSI BOJIBTMETPOM.
14. PeocTaT u Mara3uH COMPOTHBIICHHI.
15. B3aumojelicTBHE TOCTOSHHBIX MArHUTOB.
16. MouenupoBaHie HEBO3MOXXHOCTHU Pa3JICIICHHUS TIOJIOCOB MarHHTA.
17. MopenupoBaHie MarHUTHBIX TTOJIEH MOCTOSTHHBIX MarHNUTOB.
18. OmmiT Dpcrena.
19. MarnauTHOe 1oJIe TOKa. DIeKTPOMAarHHT.
20. JlelicTBME MarHUTHOTO IOJIS HA MPOBOHHUK C TOKOM.
21. DnexkTpoaBUTATENh MOCTOSHHOTO TOKA.
22. VccnemoBaHUe SIBICHUS 3JEKTPOMArHUTHON MHITYKITHH.
23. OmsbiTel Dapajes.
24. 3aBHCHUMOCTH HaIrpaBJICHUA HHAYKIIMOHHOT'O TOKa OT YCHOBI/Iﬁ €Iro BOBHUKHOBCHUUSI.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnusie pabomot u onvimol.
OT1BITEI IO Ha6HI—OZIeHI/H-O QJICKTPU3ALlUHN TCII HH}IyKHHefI " IIpU COITPUKOCHOBCHUMU.
HccnenoBanue AeCTBUS IIEKTPUYECKOTO OIS HA TIPOBOHUKYU M JTUJICKTPUKH.
COopka 1 ipoBepka pabOTHI MEKTPHUYECKON LIEMH ITOCTOSHHOTO TOKA.
H3mepeHue U peryaupoBaHKe CHITBI TOKA.
W3mepenue u peryaupoBaHue HAPSHKESHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HUIYIIETO YEpPe3 PE3UCTOpP, OT COMPOTUBIICHHS PE3UCTOpa H
HANPSHKEHHUS Ha PE3UCTOPE.
7. OmbITH, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUYECKOTO COMPOTHBIECHHUS MPOBOAHHUKA OT €T0 JJIUHBI,
TUTOIIA TV TIONIEPEYHOT0 CEUCHUS M MaTepHara.
8. TIpoBepka mpaBuiia CIIOXKECHHUS HAMIPSHKEHHUHN TIPH MTOCIIEIOBATEILHOM COSTMHEHUH JIBYX PE3NCTOPOB.
9. TIlpoBepka mpaBuiia sl CHIIBI TOKA TIPU MAPAJUICITIBHOM COSAMHEHUH PE3UCTOPOB.
10. OmpenencHue pabOTHI ACKTPUIESCKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.
11. OmpenencHrie MOIHOCTH 3EKTPHUYECKOTO TOKA, BRIACTAEMON Ha PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HAIIPSHKCHUS Ha HEW.
13. Omnpenencuue KI1/1 narpesaress.
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14. WccnemoBaHHe MarHUTHOTO B3aUMO/ICHCTBUSI TOCTOSIHHBIX MarHUTOB.

15. M3yuyeHne MarHUTHOTO IOJISI IOCTOSIHHBIX MArHUTOB MPU UX O0BEAMHCHUH U Pa3ICICHUH.

16. HccnemoBaHue AeHCTBUS DIEKTPHUCCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTE CHJIBI B3aMMOJICHCTBUSA KATYIIKA C TOKOM M MarHdUTa OT CHJIBI
TOKa M HAIPaBJICHHS TOKA B KaTYIIIKE.

18. WM3yueHue AEHUCTBUS MATHUTHOTO ITOJISI HA TPOBOJHKMK C TOKOM.

19. KoHcTpyupoBaHHUe U M3yUeHHE PAOOTHI DIIEKTPOIBUTATEIIS.

20. Uzmepenue KITJ] a5ekTpoABUTATENILHON YCTAHOBKH.

21. OmbITHI IO KCCIIETOBAHHIO SBICHHS JICKTPOMArHUTHOW MHIYKIMU: UCCIICI0BAHNE U3MEHCHUI 3HAYCHHS 1
HaMpaBJICHHs HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

Mexanndeckoe aBmkeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENTBHOCTh MEXaHHYECKOTO
IBWKEHUA. PaBHOMepHOE mpsiMonnHeHoe ABmxeHue. HepaBHOMepHOe MpsiMoiuHelHOe ABMWKeHHE. CpenHss u
MI'HOBEHHAas CKOPOCTB TeJla P HEPaBHOMEPHOM JBIKECHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeitHOe nBmkeHne. CBoOoaHOe manenue. OnbiTel ["amues.

PaBHOMEpHOE MBMKEHHE TIO OKpYKHOCTH. [lepron u gactota obpamenus. JInHelHas ¥ yriaoBast CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepabiit 3axkoH HetoToHa. Bropoit 3akoH HetotoHa. Tperuit 3akon HeroToHa. I[IpyHIMI Cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH 'yka. Cuia TpeHus: Ciiia TPeHUS CKOJBKEHUS, CUJIa TPEHUS TIOKOSI, JPYTHE BHUIbI
TPEHHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpeHHe CBOOOJHOTO majcHus. J[BHkeHWe TUTaHeT
Bokpyr Comnnua. [lepBas kocmuueckas ckopocTb. HeBecoMOCTh 1 neperpysku.

PaBHOBecue MaTepuanabHON TOUkH. AGCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tesa ¢ 3aKpeIIEHHON
OCBIO BpalieHua. MomeHT cuibl. LleHTp TshkecTn.

Umnynsc Tena. M3menenwe ummyibca. Mmmyiabc cuiibl. 3aKOH COXpaHEHHUS HMMITylbca. PeakTnBHOE
JIBUKEHHE.

Mexannueckast pabota ¥ MOLTHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUM U padOTHI.
[loTenunanbHast SHEPTHUS Teja, MOAHATOrO HaJl TOBEPXHOCTHIO 3eMiTH. [loTeHIMampHAas SHEPTUS CHKATOM MPYKHUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHHSI MEXaHUYECKOW IHEPTHH.
Jemoncmpayuu.

Habmtonenue MexaHMUECKOro IBHKEHUS Tela OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHHe ITyTel U TPAaeKTOPHI IBMKEHHS OJTHOTO U TOTO e Tela OTHOCUTEIHHO Pa3HbBIX TNl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABHKEHUS.
HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBHIKCHMS.
Habmroenue nBIbKEHHS Tela 10 OKPY>KHOCTH.
HaGmroienue MeXaHWYeCKHX SIBJICHHM, MNPOUCXOAAIINX B cucTteMe orcuéra «Tenexka» npu eé
AQBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCHTEJIEHO KaOMHETa (PU3UKH.
3aBHCHMOCTH YCKOPEHUS TeJla OT MaCChI TeNNa U IEHCTBYIONIEH Ha HETO CHJIBL.
Habmroienue paBeHCTBa CUIT TIPH B3aMMOJICHCTBUY TEL.
M3meHeHune Beca Tena nmpu yCKOPEHHOM JABHKEHUH.
0. Ilepemaya umirysbca pu B3aUMOZICHCTBUH Tell.
1. TIpeoOpa3oBaHus SHEPTUH MPH B3aUMOJICHCTBUH TEIL.
12. CoxpaHeHHe UMITyJIbCA TP HEYNIPYT'OM B3aHMMOJICHCTBUH.
13. CoxpaneHue UMITyJIbCa MpK aOCOIOTHO YIPYTOM B3aUMOJCHCTBHU.
14. HaGnroneHue peaKTHBHOIO JBH)KCHUS.
15. CoxpaHeHHE MEXaHUIECKOM dHEPTHUH TTPH CBOOOHOM TaJCHUH.
16. CoxpaHeHre MEXaHUYECKOH SHEPTUH MPH ABMKEHHUH Teja MO ASHCTBUEM MPY>KUHEIL.
Jlabopamopusie padbomul u onvimul.
1. KoncrpyupoBaHue TpakTa JUlsl pa3roHa U JajJbHEHIIEro paBHOMEPHOIO ABUKECHUS APUKA HIIH TEJIEKKH.
2. OmnpezneneHne cpemHe CKOPOCTH CKOJIBKEHUS OpycKa WM IBMYKCHUS MapuKa 10 HAaKIIOHHOM IIIOCKOCTH.
3. OmpeneneHne yCKOpeHHs Tella IPH PaBHOYCKOPEHHOM JBHKCHUH 110 HAKJIOHHOH IIIOCKOCTH.
4. HccnenoBaHue 3aBUCHMOCTH IIyTH OT BpPEMEHHM IIpU PABHOYCKOPEHHOM JABIKEHUU Oe€3 HauyalbHOH
CKOPOCTH.

RBRO©ONT oUuk~wdE



5. IIpoBepka THUIOTE3BI: €CNU MPHU PABHOYCKOPEHHOM JIBMKCHHH 0€3 HAa4aJbHOW CKOPOCTH ITyTH OTHOCSATCS
KaK psil HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE MTPOMEXYTKH BPEMEHN OJJMHAKOBEI.
6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMaJIbHOTO JIaBIICHHSI.
7. Omnpenenenne KodpPUIHEHTA TPEHUS CKOIBKEHHSL.
8. Ompenenenne KECTKOCTH MPY>KUHBI.
9. Ompenenenne paboOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKESHHUHU TeJla MO TOPU30HTANBHOW TOBEPXHOCTH.
10. Onmnpenenenue pabOTBl CHUIIBI YOPYTrOCTH TMPH MOIBbEME Tpy3a C HUCIONB30BAaHHEM HEMOIBWKHOTO U
MTOJIBHYKHOTO OJIOKOB.
11. HM3ydenue 3aKkOHA COXPAaHEHHS SHEPTHH.
Pa3znen 9. Mexannueckue K0J1e0aHUS U BOJIHBI.
KonebarensHoe nBmwkeHune. OCHOBHBIE XapaKTEpPUCTUKW KoJieOaHW: TEpHOA, 4YacTOTa, aMIUTUTYIA.
MatemaTHdecKuil v Py KUHHBIN MasTHUKU. [[peBpaiieHre sHeprun Mpu KojaeOaTeTbHOM JIBHKCHHU.
3aryxatomue KosieOaHus. BbiHykaeHHbIe KojeOaHus. Pe3onanc. Mexanuueckue BosiHbl. CBolicTBa
MexaHu4deckux BoJH. [IpofonpHBIE M TONepeuHble BONHBI. J[JMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHHS.
MexaHn4yecKue BOJIHBI B TBEPAOM Telle, CECMUYECKHE BOITHBL.
3Byk. ['poMKocTh 3ByKa 1 BeicoTa ToHA. OTpaskeHue 3Byka. H(Gpa3ByK U yIbTPa3BYK.
Hemoncmpayuu.
1. HaGmonmenue koneOaHuil Te MOA ASHCTBUEM CHITBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HATH U HA TIPYKUHE.
HabnroneHue BbIHYKACHHBIX KOJICOaHUI U pe30HAHCA.
PacnpocTpanenne npo0nbHBIX U MOMEPEYHBIX BOJIH (HA MOJICIH).
HabroieHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AxycTrudeckuil pe3oHaHc.
Jlabopamopnuie pabomovt u onvinol.
Omnpe/ieneHre 9acTOThI U IeproJia KoJleOaHnii MaTeMaTHIeCKOT0 MasTHHKA.
Omnpe/eneHre 9acTOThl U TIEpHoJIa KoJeOaHN PY>KUHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH MEpHO/Ia KOJIeOaHNH TOABEIIEHHOTO K HUTH I'py3a OT JJIUHBI HUTH.
HccnenoBanre 3aBUCUMOCTH TTepHO/Ia KoJieOaHUi MPy>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCHUMOCTH TIeproa KojeOaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Tpy3a.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHO/Ia KOJIeOaHUH MPYKWHHOTO MasTHHKA OT Macchl Ipy3a u
JKECTKOCTHU IIPYKUHBL.
7. Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.
Paznen 10. DiieKTpOMarHuTHOE 1OJIE U 3JIeKTPOMATHUTHbBIE BOJIHBI.
ONEeKTpOMarHuTHOE ToNe. OJEeKTpOMarHuTHble BONHBL. (CBoOicTBa 3JeKTpoMarHUTHBIX BoiH. Illkama
AIIEKTPOMArHUTHBIX BOJH. VICITONIb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.
DnexTpoMarauTHas npuponaa ceera. CKopocTs CBeTa. BOHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3E€KTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomol u onvinol.
1. U3ydeHwne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIBLHOTO TenedoHa.
Pa3nen 11. CBeToBble sIBJIeHMS.
JlyueBast Mogenb cBera. Mctounuku ceeta. [Ipsimonunelinoe pacnpoctpaHeHue ceeta. 3atMeHust ConHua u
Jlynsl. Otpaxkenne cBera. [limockoe 3epkano. 3aK0H OTpaKeHHSI CBETA.
IIpenomnenue ceta. 3akoH mpenomiieHus cBeTa. [lonHoe BHyTpeHHee oTpaxkeHue cBera. Mcmoap3oBaHue
MOJIHOT'O BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOAX.
Jlunza. Xon mydedt B nuH3e. Omrmueckas cuctema (oroamnmapara, MEKPOCKOIA W Teleckoma. [ma3 kak
onTruyeckas cucreMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenue Oenoro ceera B crektp. OmnbiTel HptoToHa. CroskeHHE CIEKTPaTBHBIX NBETOB. Jlucrepcus
CBeTa.
Hemoncmpayuu.
1. IlpsmonuHEeRHOE pacpoCTpaHEHUE CBETA.
2. OTpaxkeHHe CBeTa.
3. TlomyyeHnue u300pakeHH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiaX.
4. TlpenomieHue cBETA.
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Onrtuyeckuii CBETOBOA.
Xopx aydeii B coOnparommei TnH3e.
XoJ Jydel B pacCEeUBaOILEH JTUH3E.
[Mony4enue n3o0pa>keHNli C MOMOILBIO JINH3.
[Ipunnun aecTBus poroanmnapaTa, MUKPOCKOIA U TEIECKOIA.
10 Mopgens riasa.
11.Pa3noxxeHue 0ei0ro CBETa B CIICKTP.
12.Tlomy4enue 6eoro cBeTa Mpy CIOKSHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmusie pabomul u onvimul.
1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHHUS] CBETOBOTO JIy4a OT yIiia MaacHusl.
2. UzyueHne XapaKTEpHUCTHK N300paKeHUs IPeAMETa B TNIOCKOM 3epKalie.
3. HccnenoBanne 3aBUCHMOCTH yIJIa MPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJIa MaJICHNS HA TPAHUIE «BO3TyX—
CTEKJIO».
4. Tlomy4yeHre n300pakeHH C OMOIIBIO COOMPAOIIEH JTMH3HI.
5. Omnpenenenne GpokycHOTO pacCTOSHUS M ONTHYECKOH CHIIBI COOMPAIOIIEH TMH3BI.
6. OmbITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.
7. OnbITH IO BOCHPHUATHIO [[BETA TIPEAMETOB IPH WX HAOIIOIEHIH Yepe3 BETOBbIC (PIIBTPHI

Pasnen 12. KBaHTOBBIC SIBJICHHS.

Omnswitel Pesepdopaa n mnanerapHas mozgens atoma. Mozens atoMa bopa. Hcnyckanue u mormomeHe cBera
atomoM. KBantsl. JInuHeiuaTsle CIEKTPHI.

PannoaktuBHOCTB. Anb(da-, Oeta- U ramma-usnyueHus. CTtpoeHue aroMHoro sjpa. HykioHHas Mojensb
aToMHOTO szpa. M3ortonsl. Pagnoaktusubie npeBpamenus. [lepron nomypacnaga aTOMHBIX SAEP.

SlnepHble peakiuu. 3aKOHBI COXpAaHEHMS 3apsIOBOIO M MAacCOBOTO YHCEN. DHEpPIHs CBSI3U aTOMHBIX SZEp.
Css13p Macchl 1 3Heprun. Peakunu cunTtesa u nenenud saep. Mcrounuku sneprun CoslHIA U 3BE3].

Snepnas snepreTuka. JleficTBUS painOaKTUBHBIX W3TYUYEHHUI Ha XKUBBIE OPTaHU3MBI.

Jemoncmpayuu.
1. CuexTpsl U3MTy4eHHs U MOTIIOMICHHUS.

CreKTpsl pa3IuYHbIX Ta30B.

CriexTp BozopoJa.

Hab6nronenue tpexos B kamepe Bunbcona.

Pabora cuéTurka HOHM3UPYIOMUX U3TyUEHHH.

. Perucrpauus uznydeHus: npupoJHBIX MUHEPAJIOB U MPOAYKTOB.
./Iaﬁopamopﬂbte padomut u onvimul.
1. HaGnro/ieHre CTIIONIHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyYCHUSI.
2. HccnenoBaHue TPeKOB: H3MEPEHHUE SHEPIHH YaCTHIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).
3. H3mepeHune paguoakTUBHOTO (poHa.

IloBTOpPUTENHHO-0000IAIOIINIA MOAYJIb.

[ToBTOpHUTENHHO--0000IIAONTNIT MOYNIb TPEAHA3HAYEH JUISI CUCTEMAaTH3aIlMi W 0000IIEHUs MPeIMETHOTO
COIepKaHUSI U ONbITa JESITENbHOCTH, NPUOOPETEHHOTO NPU HM3YYEHHHM BCEro Kypca (U3WKH, a Takxke s
MOJITOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OSK3aMeHYy N0 (H3MKe Ui OOy4arolIuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN TIPeMET.

[Ipn u3ydeHWH OAHHOTO MOIYJS PEATU3YIOTCS W CUCTEMATH3HPYIOTCS BHUIBI JESTEIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIeYNBaETCs NOCTHKEHHE MPEIMETHBIX M METalpeIMETHBIX TUIAHUPYEMBIX pe3yJIbTaToOB 00ydeHUs,
(hopMHpyeTCsl eCTeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB MCCIIEIOBAHUS SBICHUI TIPUPOJIBI
U TEXHUKH, OBJaJICHHE YMEHHSMH OOBSCHATh (DU3MUECKUE SIBJICHUS, INPUMEHsS IOJydeHHBbIE 3HAHUS, pelarb
3aJa4u, B TOM YHUCJIE KaUeCTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATPHO JESATETPHOCTHBIA XapakTep [MaHHOTO pasfena peamusyercs 3a C4€T TOro, 4YTO
oOyuaromyecs BbIIOIHSIIOT 33JaHUs, B KOTOPBIX UM IIpeAsIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HaHUM pacllo3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS B OKPYKAIOLICH
IPUPOJE U NTOBCEIHEBHON JKU3HY;

UCIIOJIb30BaTh HaY4YHbIE METO/Ibl UCCIIEN0BAHUS (PU3UUECKUX SIBJIICHHUH, B TOM YHCIIE AJIS IPOBEPKH IMIIOTE3 U
MOJTY4YEHUS TEOPETUIECKUX BHIBO/IOB;

OOBSICHATh HaydHbIE OCHOBBI HauOoJjiee BaXHBIX AOCTIKCHHUH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
HPaKTUYECKOr0 MCIOIb30BaHUs PA3IUUHBIX UCTOUHUKOB 3HEPIMH HAa OCHOBE 3aKOHA IPEBPAILEHUS U COXPaHEHHs
BCEX U3BECTHBIX BUJIOB SHEPIHH.
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TemaTnueckuii mian

KonuuectBo yacos

Ne n/m .

pas- HanmeHnoBanue pazgena, B Tom uncne XapakTepucTuka BUZIOB yaeOHOU
TEMBI Bcero | mpakr./ JIEATSIIEHOCTH 00yYarOIIHXCs

nena, KOHTP.p

TeMbl 1360p. | g

paboThI
roa odoyuyenus (7 kiacc)

1 BBenenue. ®usuka u eé | 6 2 [TpuBoUTH MPUMEPHI (HU3UYECKOTO TEINa,
POJIb B NO3HAHUM SIBIIGHUSI, PA3TINYaTh BEIIECTBO U TEIIO.
OKPYZKAI0IIEro Mupa OmnpenaensTe eHy JeNeHHUs 1 MOTPEIIHOCTb.

1.1 ®dusuka - Hayka o Omnpenensite 00beM KUAKOCTH C TOMOLIBIO
pupoIe MEH3YPKH.

2

1.2 QPu3nvecKre BeIMINHBI 2 1

1.3 EctecTBeHHOHAYYHBII
METOJI TO3HAHUS 2 1

2 IlepBonayanbHble CBe- [MpuBonuThH MIPUMEPHIL, JIOKa3bIBAIOIIUC
JeHHus1 0 CTPOeHUH Be- |5 1 1 CYIIIECTBOBAaHNE MOJIEKYI;, ONPEAEISATh COCTAB
1ecTBa MOJIEKYIT, pemaTh KaueCTBeHHbIE 3aa4un Ha 1-

2.1 CrtpoeHue BemecTBa Mo- 1 e nmonoxxerne MKT.

JIEKY B OmnpenensiTe pa3Mep Majoro Teja.

2.2 TenmoBoe IBHKEHHE MO- Pemiate kauecTBEHHBbIC 3aJauyd Ha JIaHHOE
neKkyn u aromoB. CBs3b nonoxkenue MKT; nmokas3piBaTh JBUIKEHHE
TemIeparypsl Tela Co | 2 MOJIEKYJI,  OKCIIEPUMEHTAJIbHO  JIOKa3bIBATh
CKOPOCTBIO JIBHOKCHUS 3aBUCHMOCTh  CKOpoCcTH  audy3unm  OT
MoJteKyi. bpoyHoBCcKoe TEMIEPaTypbl, OOBACHATH CMadyMBaHHE W
aswxenue. Judoysus. KallWUISIPHBIESIBIICHUSL.

B3anMo/ieiicTBHE MOJIEKYI. Pemenne kauecTBEeHHBIX 3a/1a4.

2.3 Pazmunbie COCTOSIHHS
BemecTBa. Mojienu cTpo-
€HUS Ta30B, KUJKOCTEH U 5
TBepAbIX Ten. KoHTpoms-

Hast pabota Nel
3 B3aumoneiictBue Tes 21 8 2 [IpuBOomUTh TPUMEpPHI  PA3IUYHBIX  BUJOB
JBIDKEHHSI, MAaTePUAIbHON TOYKH, JIOKA3bIBAThH
OTHOCHUTEILHOCTh JIBUKCHHUSA, MyTH,
TPaeKTOPHH.
[Mpumenste GopMynBl CKOPOCTH, OIUCHIBATH

3.1 MexaHnyeckoe — JIBHXKe- IBWKEHHE 0 TpadrKy CKOPOCTH, ONPEAEISITH
nue. PaBHOMepHOe mps- CKOpOCTb TO TpaduKy, CTPOUTH Trpaduk
MOJIMHEWHOe JBWKeHHe. | 1 CKOpPOCTH ¥ JIBKCHUS; NIEPEBOJIUTH €IUHUIIBI
Tpaexropus. [1yts. Cko- n3mepenus ckopoctu B CU.

POCTb. Pemate 3aaun Ha gaHHBIE GOPMYIIBL.
3.2 Pemienue 3amau Ha pac- Pemars rpadmyeckue 3amaun.
YeT CKOPOCTH. 2 1 CpaBHUBaTh MaccChl T MPH UX
JL. p. Ne6. CamocrosTens- B3aUMOJICUCTBUM.
Has paOora. [IpuBoANTH IPUMEPHI ABMKEHHS IO UHEPLIMH.
OmnpenensiTh MIOTHOCTh TIO TAOIUIIE;

3.3 Wuepuus.  Bzaumopeii- | 1 MEePEeBOANTD eMUHUIBI IIOTHOCTH B CH.

CTBUE TE. Pemarp 3amaun 1 m 2 ypoBHeH Ha pacueT
IUIOTHOCTH, Macchl, o00beMa; paboTaTte cC
TaOMMYHBIMU JJAHHBIMH.

3.4 Macca ten. JL.p.Ne7 5 1 PaGorats ¢ Becamu, MmeH3ypkoii. [IpoBoauts

pacueT MIOTHOCTH U paboTaTh ¢ Tabmuuen

3.5 [TnorHOCTH BEIIECTBA. IJIOTHOCTH.




Pemenne 3a7ad.
JLp.Ne8,No9. Kontposns-
Has pabora No2.

3agaun 2 u 3 ypoBHSI.
[Tosb30BaTHCS TUHAMOMETPOM.
I'pacdmyeckn n300paxarh CUITY U HAXOUTh

3.6 Cuna. 3aK0H BCEMHUPHOTO PaBHOJEHCTBYIOUTYIO HECKOJIBKHIX CHIL.
Tarorenus. Cuiia  Tske- Nzobpaxars rpadudecku CHITy YIPYTOCTH, €€
ctu. LlenTtp Tsoxectu Te- | 2 paccUMTHIBATh, U3MEPATH.

. I'padmaeckn m306paxaTh CHITY TSKECTH U pac-
Cuna ynpyroctu. 3akoH| CUMTHIBaTh e€e. Pa3mmuaTe maccy Tena U Bec
I'yka TeNa; OIpeleNnsTh BeC Tela C IOMOIIbIO

3.7 Buner nedopmariit 5 JTMHAMOMETpA, rpauuecKu n300pakaTh BeC.

Bec Tena. HeBecomocTb. I'panyupoBate HpYyKUHY U H3MEPITh CHIIbI
JMHAMOMETPOM.
N3o0paxarh rpaduyecku CUily TpEHUS,
M3MEPSTh CHITy TPEHUSI.

3.8 JI. p. Nel0 1

3.9 I'padmaeckoe
M300paKCHHUE CHUIIBI. 1
CnoxxeHue cui.

3.10 Tpenne. Cuna TpeHUs. 1
IToamunmaukn

3.11 [ToBTOpenue u
00o01eHne nmo pasueny. | 2
3auer
Nel «B3aumoneiicTBue
TEI»

3.12 [paktuxkym Nel (JI. p.

Nell, Nel2, Nel3) 1
4 JlaBieHue TBepabIxX Tea, 21 Pemarp kauecTBeHHBIE 3aJ[a4d; DKCIEPUMEHT
JKHJIKOCTH M T'a30B [T0 OTIPEJICIICHUIO IaBIIeHHsI OpycKa.

4.1 JaBienue TBepIbIX TeI. Pemate kauecTBEeHHbIE 3a7ayu; MPOBOJUTH
Manomerpsl.  Pemienune 5 OMBITHI Ha 3aKkoH Ilackans.
3aa4 Pemarp kadecTBEHHBIE 3aJa4d; TMPUBOIUTH

4.2 3akon Ilackans. Jlasie- pUMEpHl TPUMECHEHHS aKBalaHra W TIyOWH-
HUE B JXUAKOCTsIX. Peme- | 2 HBIX aNmapaTos.

HUE 33134 Pemarp pacuerHble 3a1auu 1 1 2 ypoBHSL.

4.3 FHHPaB_]'H/IL[eCKaﬂ mammu- | 1 HpI/IBOJJ;I/ITI) IIPUMEPBI TPAKTUICCKOTO IIpUME-

Ha. Cxadanapsr HEHUS COOOMIAIOIINXCS COCY/IOB.
[Tonp30BaTkCst OapOMETPOM-aHEPOUIOM.

4.4 Co0O6IIafoNIHecs COCYIBbI. » Pemarh kauecTBeHHBIE 3a/1a4H.
KonTtponbHas padota Ne3 ITonb30BaThbCcs MaHOMETpaMHU.

45 AtmMochepHoe naBienne | 1 OOBsCHEHUE PUIUHBI BOSHUKHOBEHUS
1 HACOCHI aApXUMENTOBOM CHIIBIL.

Onpenenars cuity Apxumena.
PabotaTh ¢ TabnuIei;

4.6 V3Mepenne aTMOChEpHO- BrIsSCHATH yCIIOBUS TIIIABaHUS TEI.
T'O JIaBJICHUSL. 2
Pemenne 3agau

4.7 Bapomerp-anepoun. Bos- 1

AYIIHBIC HACOChI




4.8

ApxumenoBa cuina. 3aKkoH
Apxumena. JI.p.Nel4.
Pemenue 3agau

4.9

VYcnoBue miuaBaHus Tell
BoHbIi1 TpaHCHIOPT.
JL. p. Nel5

4.10

I'mapocratudeckoe
B3BELIMBAHUE.
BosnyxonnasaHue

411

[loBTropenue n o6oOmIe-
HUE T0 pa3Jiey.

3ager Ne2. KonTposiapHas
pabota Ne4

Pabora,
JHEPrHusi

MOIIHOCTD,

12

PemiaTh KadyecTBEHHBIC 3aJayd Ha BUIBl U
[TpeBpaIeHAs MEXaHUIECKON SHEPTHH.

51

Mexanndeckass  paboTa.
Momnocts. KIIJI. Perre-
HUE 33134

M3o0pakath peryar rpaduaecku; OMpenaeisTh
mwiedo cwibl. DopMynHpOBaTH  yCIOBHE
paBHOBECHE phbIUara.

52

IIpocteie MEXaHU3MBI.
KIIJ] mpocThix MexaHu3-
MOB.

JLp.Nelé.

Pemenue 3agau

BBINONHATE ONBIT W TNPOBEPUTH YCIOBHE
paBHOBECHE pblUara.

IIpuBoauTH NpUMEpPHI NOJE3HOM U 3aTpaycH
HOM paboTHL.

5.3

Bbrioku u Bopot JL.p.Nel7.

5.4

Bunnl
YcaoBus
TeJI.

JLp. Nel8

paBHOBECHS.
paBHOBeCHUS

55

Oueprusi. Kunernueckas
sHeprus. [loreHnmanpHas
SHeprus. 3aKOH coXpaHe-
HUSI MEXaHUYECKON 3HEp-
THUH.

Perienue 3amay.

3auer Ne3

5.6

Hpaktukym (JI. P.
Ne19,Ne20, Ne21, No22)

0.7

KonTtpoannas padora B
pamkax

NPOMeKy TOYHOM
aTTecTaluu

Bcero

68

12

N

roa odoyue

Hus (8 kiaacc)

TenyoBble sIBJICHUS

28

5

2

TermnoBoe JIBIKEHUE.
Temnepatypa. Tepmo-
Metp. TemnoBoe paBHO-
BECHE.

1.2

BuyTpennsis sHeprus u
CHOCOOBI €€ M3MEHEHUS.

1.3

Bunsl  Temmonepenauu.
JLp.Nel

M3MeHATh BHYTPEHHIOK JHEPrUIO0 TENa pas-
JUYHBIMH CITIOCOOAMHU.

OOBICHATH pa3IUYHBIC BUABI TEIUIOTIEPEIATH
Ha ocHOBe MKT u OOBSICHATH NpUMEHEHUE
pa3MYHBIX BUJOB TEILIONEPEAAUH.
PaccuuthiBaTh BHYTPEHHIOIO YHEPTHIO.
N3Mmepars Temmnepatypy.

PaccunThiBaTh KOIUYECTBO TEILIOTHI.




1.4

KomnuectBo TCIIJIOTHI.

OHpe,[[eJ'ISITI: YACIBbHYIO TCIUIOCMKOCTL TBEP-

Pacyer xomuuectBa Tem- | 5 2 JIOTO TEna.
JIOTBI TpPH HarpeBaHUU. [IpuUMEHSTh 3aKOH COXpaHEHHS SHEPTHUH.
Y nenpHas TEIIOEMKOCTb. [IpumeHsATH ypaBHEHHE TEIUIOBOTO OaiaHca.
1.5 Pacuer xonuuecTBa Tem- OOBSCHATH arperaTHble COCTOSIHUS BEIECTBA
JOTBl TNpu  cxuranuu | 1 Ha ocHoBe MKT.
TOIUIMBA. Y IeIbHAs TEI- [Tonb30BaThCsl TaONMMIIAMHU, PACCUUTHIBATH KO-
JIOTA CTOpaHusl. JUYECTBO TEIUIOTHI NPU JAHHBIX (ha30BBIX Tie-
1.6 3aKOH COXpaHEHUS HEp- pexomax, OOBSICHATH MPOIECCHI Ha OCHOBE
TUH B TEIUIOBBIX Tporec- | 2 MKT.
cax. [Tonb30BaThCs TaOMUIIAMH, OOBSICHATE  TIPO-
1.7 ArperaTHble  COCTOSIHHS neccsl Ha ocHoBe MKT.
BelecTBa U ¢as3opbie me- | 1 M3MepsTh U pacCUUTHIBATH BIAXKHOCTh BO3AY-
PEXObI xa.
1.8 [InaBneHne W KPHUCTAILIH- OOBsCHATH PabOTy TYpOUHBI, PACCUUTHIBATH
3amus. YaenapHas TemioTa | 3 1 KIIZ TenmoBeix aBuraresiei.
IJIABJICHUS.
1.9 Hcnapenne n xoHaeHCa- 1
s
1.10 [Tap. Bnaxxaocts Bo3ayxa | 2 1
1.11 Kunenwne. YnensrHasa ten- 3
JIOTa Iapo00pa30BaHus
1.12 TeroBeIe MAaITHHBI.
KIIJI TerIoBsIX MAaIIHH.
Okojoruueckue mpoodie- | 2
MBI HCIIOJb30BaHUS TeEIl-
JIOBBIX MAIIIHH.
1.13 3auer Nel
2
KonTposbHas pabora Nel
2 JyieKkTpUYECKHE U 37 11 Ompenenarb 3HAKH JIIEKTPUUYECKUX 3apsoB
MArHUTHbIE AIBJICHHUSI B3aUMO/ICHCTBYIONIUX TEJl.
2.1 DJIEKTPOCTATHKA Ornpeaenarb KOJIMIECTBO IEKTPOHOB B aTOME,
2.2 Onextpudeckuii Tok. Hc- YUCIIO MPOTOHOB U HEUTPOHOB B SIAPE, COCTAB-
TOYHUMKH TOKa. [IpoBon- | 4 TSITH SI/IEPHBIE PEAKITUH.
HUKH, TUDICKTPUKH, T10- OOBACHATH pacIpelieNieHue  SIEKTPHUECKUX
JYTIPOBOTHHKH. 3apAZI0B TIPH PA3IMYHBIX CIOCO0AX DJIEKTPU-
2.3 Cuna Toka v HanpspKeHue | 2 3aInu.
N300paxkaTh CHIIOBBIC JIMHUU DIICKTPUUIECKOTO
T0JI51, PACCUMTHIBATH JJICKTPHUCCKYIO CHITY.
OOBSCHATH MPOIIECCHI, CBI3aHHBIC C DIICKTPH-
2.4 aﬂeKqueCKoe COIpo- 3 2 YCCKHU 3apPAKCHHBIMU TCJIIaMH.
TUBJeHHE. PeocTaThl Onpefenarh HanpaBjicHHUE TOKa, OOBICHSITH
25 3akon OMa UIsl yuacTka 5 L paboTy ¥ Ha3HAYCHUE NCTOYHUKOB TOKA.
1enu YepTuTh 3MEKTPUUECKUE CXEMBI U COOHMpaTh
26 Bu/bl COCAMHEHHE IIPO- ) ) MIPOCTEHINNE MEKTPUIESCKUE [ISTTH.
BOJHHKOB PaccuuthiBaTh CHIy TOKa M IOJI30BATHCS aM-
2.7 PaGora u mommocTs TOKa | 1 HEPMETPOM.
Cobupath ANEKTPUYECKYIO LEMb U U3Me-
2.8 Harpesanue mnpoBOJHH- pATE CHITY TOKA.
KOB DJEKTPHUECKHM TO- | 2 1 [Tosib30BaThCS BOJIBTMETPOM, PACCUUTHIBATH
koM. 3akon J[xoyis- HAIIPSDKCHHC.
Jlenua CobupaTh NMEKTPUUECKYIO TIeTIh ¥ U3MEPAThH
29 3auer No2 1 BOJIBTMETPOM HaIPsDKEHUE.
PaccuuteiBaTh  CONMpPOTHBIIEHUE, OOBSICHSATH,
[OYeMy TPOBOJAHHK HMEET COIPOTHUBIICHUE;
ONpPEAeNATh yEIbHOE CONPOTUBJICHHUE 10 Ta0-
2.10 KoHTpoJsbHas padora B JHne.
pamMKax  mpomexyrou- | 1 Pemats 3amaun Ha 3akoH OMa.

HOW aTTecTaluu

[Tomb30BaThCsl  aMIIEpPMETPOM, BOJBTMETPOM,
9KCIIEPUMEHTAIBHO ONPEIeIATh COMpPOTHBIIE-
HHE MIPOBOJIHUKA.

CpaBHHBaTh CONPOTHUBJICHUSI IPOBOAHUKOB IO




WX BOJBT-aMIEPHBIM XapaKTEPUCTUKAM.
Onpenensars HapsbKEHUE, CHITy TOKa U COTIPO-
THUBJICHWE TIPU IIOCJICIOBATEILHOM COCIUHE-
HUU TIPOBOJTHUKOB.

Onpenensars HanpsbKEHUE, CHITy TOKa U COTIPO-
THUBJICHHE TIPH TApAICIIGHOM COCTUHEHUH
TIPOBOTHUKOB.

PaccuuteiBaTh paboTy M MOIIHOCTH TOKa JKC-
TIepUMEHTATHHO, aHATUTHYECKH.

Ompenenars IOJI0OCa MarHWTa, HaIlpaBJICHHE
MAarHUTHBIX CHJIOBEIX JIMHHIA.

VBenuuuBaTh MArHUTHOE JEHCTBHE TOKa,
OTIpEIEIATh, HalpaBIICHHEC MAarHUTHBIX CHIIO-
BBIX JUHUM COJICHOHUA.

Onpenensars HanpaBlICHUE CHIBI AMrepa, To-
Ka, MarHATHOTO TOJS, OOBSCHATH paboTy Ku-
HECKOITa ¥ TeHepaTopa.

OOBsICHATH pabOTy AIEKTPOABHUIATENS U AJIEK-
TPOU3MEPHUTEIBHBIX MPHOOPOB.

IIpuMeHSTh OJTyIeHHBIE 3HAHUS.

Bcero 68 14 4
3 rox ooy4enus (9 kaacc)
1 Mexannuyeckue siBjieHus. | 40 4 4 Jloka3piBaTh Ha TpHUMEpPax OTHOCHTEIHLHOCTHh
3aKkoHbI B3aUMO/IeHCTBUSA IBIKCHHS, YMETh Ha MpHUMepax pa3indaTh,
U IBHKEHUS TeJl SIBJISIETCSI TEJIO MaTEPUAIbHOM TOYKOM MIIM HET.
Onpenensars nepeMeIIeHue Tena.
1.1 MexaHndeckoe — JIBHXKe- Paznmuyate myTh, IepeMeIieHue, TPAeKTOPHIO.
HUE, MaTepualbHas TOY- OnuceIBaTh IBMKEHHE TI0 €ro TpaduKy M aHa-
Ka, CcHCTeMa OTCYeTa. JTUTHYIECKHU.
I'eonenTpuyeckas u re- Pemate O3M a1 pa3nuvHbIX BUAOB JIBHUXKE-
JIUOTICHTPUYECKAS CUCTE- HUSL.
MBI MHpA. OnpenensaTb CKOpPOCTh U MEpEMEICHHE.
1.2 ITepemenienue. JleicTBus PaccunThiBaTh XapaKTEpUCTUKH PaBHOYCKO-
HaJ| BEKTOpaMH PEHHOTO JIBIKEHUS.
Onpenensate UCO, oOBACHATH SBJICHHS, CBSI-
3aHHBIC C SABJICHUEM UHEPITUH.
1.3 [IpsimonuHeiiHoe paBHO- Onpenenars cuiy.
mepHoe jpukeHue. Cko- OnpenensTs CUITbI B3aUMOJICHCTBHS JBYX TEIl.
pocTh PaccuuteiBaTh yCKOpPEHHE CBOOOIHOTO Tajie-
HUSL.
1.4 TIpsiMOJIMHEHHOE paBHO- 7 1 OOBSACHATH MIPUPOJIHBIC SIBIICHUS, CBA3aHHBIE C
YCKOPEHHOE ABWXEHUE CHUJIaMH1 BCEMHUPHOTO TATOTCHM.
1.5 OTHOCHTENBHOCTH  JBH- | 1 OnpeensaTs XapakTePUCTUKH PaBHOMEPHOTO
SKCHIISL. JIBUKCHHS TEJIa TI0 OKPYKHOCTH.
BreiBoguTh opMyITy MEepBOii KOCMHUYECKOM
CKOPOCTH.
Onpenenars 3aMKHYTYIO CHCTEMY, MPUMEHSATh
3aKOH COXpaHEHHUS WUMIYJbhca K OOBSCHEHUIO
1.6 3ager Nel. [IIpaktukym SIBIICHUH.
Nel OOBACHSTH peaKTUBHOE JBIKEHHE U €r0 Ipu-
(JLp.Ne2+mpaktudeckue 3 2 2 MCHCHHC.
3a/TaHUS)
K.p.Nel
1.7 3akonsl HetoToHa 5
1.8 CBoOoOIHOE MTaZicHUE Te 5
1.9 3aKOH BCEMHPHOTO TSTrO-

TeHUs. YCKOpPEHHE CBO-
0O0THOTO TIAJICHUS Ha




3eMIIe U JpyTrux Hebec-
HBIX TeJlaxX

1.10 JBmwkenne Tema 1o | 4
OKPYKHOCTH
1.11 Nmnynec Tema. 3akoH
COXpaHECHUs UMIynbca. | 3
PeakTHBHOE NBUKECHHE.
1.12 3aKOH COXpaHCHHS Mexa- | 2
HUYECKOW SHEPTHH.
1.13 3auetNe2. K.p.Ne2 2
2 Mexanuueckue Kojeda- 15 [IpuBomuTs TpUMEPBHI KOJIEOATENHHOTO JBU-
HHUS1 U BOJIHBI KEHHUS
2.1 Mexanndyeckoe Koneba- Pa3nmnyate pasnmuuHble BHOBI MEXaHUYECKHX
HUE. XapakTepucTuku | 7 KoJieOaHU. YMeTh BBISCHSTH YCIOBHUS BO3-
MeXaHMUYECKUX Koueba- HUKHOBEHHS U CYIICCTBOBAHMUS KOJIeOaHMA.
HUI. OnuceIBaTh MpEBpaIlEHHE SHEPTHH MPU CBO-
2.2 MexaHU4YecKre  BOJIHBL OOIHBIX KOJEOAHHUSX.
XapakTepUCTUKU 5 Crpoutb rpaduk, BHIBOAUTH YpaBHEHHE Trap-
MeXa-HUYECKHUX MOHHYECKOr0 KoneOaHusl.
BOJIH. 3BYK. PaccunTsiBaTh NEepuo KoneOaHui.
2.3 OnwuceiBaTh KoJeOaHHS IO FPaQUKYy.
CpaBHUBaTh TPEHHE B CUCTEMaX IO PE30HAHC-
HBIM KpUBBIM; pa3iWyaTh ONpEIENeHUEe |
3adger Ne 3. K.p. Ne 3 2 YCJIOBHE PE30HAHCA.
PazmiuaTh THITBI BOJIH; pACCUUTHIBATD JJIHUHY U
CKOpPOCTb BOJIHBI.
3 DJIeKTPOMATHUTHOE 1oJie 6 ITonp3oBatkcs mpaBuiioM OypaBurKa U rpadu-
1 DJIEKTPOMArHUTHBIE YeCcKH N300pakaTh MarHUTHOE TI0JIE.
BOJIHBI Pemate 3amaun Ha pacder cuiabl Ammepa H
3.1 Marnutnoe none. Cuma | 1 cuiel Jloperna. OObsCHATE pabOTy TPOMKOTO-
Awmrnepa. Cuna Jlopenna. BOPUTEIA, NEKTPOU3IMEPUTEIBHBIX PHUOOPOB.
OOBsCHATH IPUMEHEHHE CHJIbI JIopeHa.
[IpuMeHsTh 3aKOHBI K PELICHUIO 3a/1a4.
3.2 Wunykims ~ marautHOTO | 1 OOBACHATE SIBICHMS, CBSI3AHHLIE C SIBIICHHEM
noisg. MaruuTHBIN 3JIEKTPOMArHUTHOW UHAYKIUH.
MIOTOK. OOBSCHATH ABJICHHUS, CBSI3AHHBIE C SIBICHHEM
3.3 SIBiieHnre  BIIEKTpOMAr- DIEKTPOMArHUTHON MHIIYKIHMH.
1 JlokaspiBaTh YHHBEPCAJIbHOCTH OCHOBHBIX 3a-
HUTHOW WH/IYKIIHH. KOHOMEPHOCTEN BOJIHOBBIX IIPOIIECCOB A
BOJIH JIOOOH MPUPOBI.
OO0bacHATH BUA MHTEPHEPEHIIMOHHON KapTH-
HbI B MOHOXPOMATHUYECKOM CBETE.
3.4 [lepeMeHHBIH TOK. 1
35 OneKTpOMarHuTHOE TOoJe. 1
Kongencarop.
3.6 CBeT — 3JIeKTPOMarHuT-
Has BojHA. OnTHyeckue 1
CIIEKTPBI.
4 CaeToBblI€ AIBJICHUS 15 Pa3mn4aTs NCTOYHYKH CBETA.

OOBsicHATH 00pa3oBaHue TCHH U MOJYTEHH,




41 3aKoHBI pacIpOCTPaHCHHS 6 BaTMeHUs. CTPOUTH XOJT OTPAKEHHOT'O JIy4a,
CBETa 0003HAYATh YTJIBI MAJICHUS U OTPAKCHUS;
4.2 JIuH3bI ¥ onITHYECKUE 6 CTPOUTH N300paKeHHE TIPEMETa B 3epKaJe.
IPUOOPEI CTpOoUTh XOJ1 MPETOMIICHHBIX JTy4ei, 0OBSACHSITH
4.3 Pasnoxenue Genoro ceera 3 SIBIICHUS, CBSI3aHHBIC C MTPEIIOMIICHUEM
B CIICKTP cBeTa; 0003HAYaTh YTOJI MTPETOMIICHHSL.
CtpouTth m300pakeHIE MpeaMETa B JINH3E,
[pacCUUTHIBATh (POKYCHOE PACCTOSIHUE U
OTITUYECKYIO CHITY JINH3BI.
DKCIIEpPUMEHTAIIHLHO OTNIPENeNsITh (POKyCHOE
[PACCTOSTHUE U ONITUYECKYIO CHITY JIUH3BL.
OOBSACHATH PabOTy IJ1a3a; HA3HAYCHHUE U
[IEeHCTBUE OYKOB.
5 KBanToBbIe siBJIeHMS. 17
CrtpoeHue aTroma ® Jloka3bpiBaTh CIIOKHOCTh CTPOCHHS aTOMa;
aTOMHOIO spa 00BSCHATH MOJIETH aTOMa BoAopoza mo bopy.
51 PamnoaktuBHOCTH. Ilepu- 1 OOBACHSATH CBOMCTBA U3ITyUCHHUS.
0J1 IOJTypacmaja. OOBSCHATH PabOTy CYCTUHKOB.
5.2 Mogenu atomoB. OmbiT | 1 PaccuuThIBaTh SHEPTHIO CBS3M U JSPEKT Macc.
Pesepdopna. PaccuuThiBaTh 3HEpreTHYECKUil BBIXOX slep-
5.3 PajoakrnsHEIe npespa- | 4 HBIX PEaKIHIL.
IIICHHSI AaTOMHBIX SIIeP OOBACHATH IPUMEHEHHE SJCPHOM YHEPTHH U
54 OKcnepuMeHTaIbHbIE ANCPHOTO U3IIyCHU.
METOMbI 1
WCCIICZIOBAaHUS
YACTHII.
55 [IpoToHHO-HEHTPOHHAS
MOJENb SAApa. DHEPrHs 3
CBSI3HU B Si/Ipe.
5.6 SAnepHble peakuuu 5
5.7 [enenue spep ypaHa. 3
[enHas peakuus.
5.8 AToMHas SHEepreTHKa.
Hctounuku OHEPrHH | 4
CoJHIIa ¥ 3Be3]I.
5.9 Buonornueckoe neiicteue 1
panuanuu
5.10 TepMmosiiepHble peaknuu | 2
511 3auer Ne 5 1
KonTponbnas pabora
6 IMoBTOpPHUTEALHO- 9
o0o0mammii MoayJIb
6.1 [MoBTopenwue u 0000IICHIE 9
coJlepKaHus Kypca
¢u3uku 3a 7-9 kiacc
Bcero 102 27




Y4eOHO-MeTOAMYECKOE U MaTE€pUAJIBbHO - TCXHUYECKOE odecrevyeHue
06pa3OBaTeanor0 nmpoiecca

Kiacc ¢pusmku 060pyoBaH HOyTOYKOM CO 3BYKOBBIMU KOJIOHKAMH, MyJIBTHMEIHA IIPOSKTOPOM M SKPAHOM.

B coctaB yuebHO-MeToamueckoro komruiekta (YMK)  mo dusuke mus 7-9xmaccoB (IIporpamma kypca Gusukm i
7—9 xnaccoB 0011e00pa3oBaTeIbHbIX yupexkaeHui, asTopsl A. B. [leppimkun, H. B. ®unonosuy, E. M. ['yTHHK nTuHAN
«Beprukanb») BXOIAT:
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YMK «®Puszuka. 7 kjiace»
®dusmka. 7 xnacc. Yueonuk (aBTop A. B. [leprimkun).
Ousuka. Pabouas tetpanp. 7 knacc (aBropel T. A. Xannanosa, H. K. XannanoB). ®usuka. Meroguueckoe 1mo-
cobmue. 7 xiacc (aBropel E. M. I'ytauk, E. B. PribakoBa).
®dusuka. Tectel. 7 knacc (aBropel H. K. Xannanos, T. A. XanHaHOBa).
®dusuka. lunakruueckue marepuansl. 7 kinacce (aBTopsl A. E. Mapown, E. A. Mapon).
®duszuka. COOpHHUK BOIpocoB U 3aaad. /—9 knaccel (aBTopsl A. E. Mapow, C. B. [1o3otickuii, E. A. Mapon).
DJEeKTPOHHOE MPUIIOKEHUE K yUEOHUKY.
YMK «®u3uka. 8 kaace»
®dusuka. 8 knacc. Yuebnuk (aBtop A. B. Ilepbimkun).
®duszuka. Metoauueckoe nocodbue. 8 kmacc (aBropel E. M. I'ytHuk, E. B. Peibakoga, E. B. Illaponuna).
®wusuka. Tectel. 8 kmacc (aBropel H. K. Xannanos, T. A. XanHaHOBA).
®dusuka. lunakruueckue marepuaibl. 8 kinace (aBropsl A. E. Mapon, E. A. Mapon).
®usuka. CoOopHHK BOmIpocoB u 3aaad. /—9 kmaccel (aBTo-pel A. E. Mapow, C. B. Ilo3oiickuii, E. A. Mapon).
DJEeKTPOHHOE MPHUIIOKECHUE K yUEOHUKY.
YMK «®Pu3uka. 9 kaace»
®wusuka. 9 kimacc. Yuebnuk (aBTopsl A. B. llepeimkun, E. M. I'yTHHK).
®wusuka. Tematnueckoe maauposanne. 9 kimace (aBrop E. M. I'yrHuK).
®uszuka. Tectol. 9 knacc (aBropsl H. K. Xannanos, T. A. XaHHaHOBA).
Odusuka. /lunakrrueckue marepuansl. 9 kinace (aBTopsl A. E. Mapos, E. A. Mapon).
®dusuka. COOpHHUK BOIpocoB U 3aaad. /—9 kiaccel (aBTopsl A. E. Mapow, C. B. I1o3otickuii, E. A. Mapon).
DNEeKTPOHHOE MPUIIOKEHNE K YISOHUKY.

HyKaHmK B. U. Coopnuk 3amau no ¢usuke. 7-9 kimaccel: mocodue istodyqarmuxcaoomeoopasopar. OpraHu3ariuii
/ B.M. Jlykamuk, E. B. Banosa. -28-¢ u3a. - M.: IIpocBerenue, 2014.

agrwpdE

Cnmcok JuTepaTypsl VI yYUTes
I'yrauk, E. M. @usuka. 9 ki.: [loypouroe u TeMaTudeckoe ruiaHupoBanue Kk yaueOHuky A. B. [leperimkuna, E. M.
I'yrauk «®uszuka. 9 xnace» / E. M. I'ytauk, E. B. lllaponuna, . U. Jloponuna. — 3-e u3n., ctepeoTui. — M.:
Hpoda, 2002. — 96 c.
I'yrauk, E. M. PribakoBa E. B. ®m3uka. 7 ki.: [loypouyHoe n TemaTnyeckoe IUTAHWPOBaHUE K yueOHHKY A. B.
IMepoimknna «Pusnka. 7 kiace» / Tlox pea. E. M. I'ytauk. — M.: Ilpoda, 2001. — 96 c.
3opun, H. U. KonrponsHo-uzmepureabHble MaTepuanbl. dusuka: 7 kimacc / Coct. H. W. 3opun. — M.: BAKO,
2011.-80c.
3opun, H. U. KontponsHo-u3mepurensHsie Marepuansl. duzuka: 8 kimace / Cocr. H. U. 3opun. — M.: BAKO,
2011.-80c.
3opun, H. U. KonrponsHo-uzmepureabHbie MaTepuanbl. Gusuka: 9 kimacc / Coct. H. U. 3opun. — M.: BAKO,
2011. - 96 c.
Kabapaun, O. @. ®uzuka. Tects! a1 o0yqaromuxcs 1 nocrynatomux B By3sl / O. @. Kabapaun, C. 1. Kabap-
muHa, B. A. Opiaos. — M.: 000 «M3natensctBo Onukey: OO0 «M3narensctBo Mup u O6paszosanue», 2008, —
224 c.
[lomoBa, B. A. ®u3uka. 8-9 knaccel: COOpPHUK NPOrpaMM JIEKTUBHBIX KypcoB /cocT. B. A. [lomosa. — Bonrorpan:
Vuurens, 2007. — 191 c.
[TypemmeBa, Haramus CepreeBra. [1A-2015: @usnka: TpeHHpOBOUYHbIE BApUaHTHl YK3aMEHAIIMOHHBIX Pa0oT AJs
MOJTrOTOBKU K OCHOBHOMY T'OCYAapcTBeHHOMY 3k3aMeHy B 9-m kiacce / H. C. [lypsimeBa. — Mocksa: ACT: Acr-
penb, 2014. — 126 c.
dusuka B Tabnunax u cxemax. Mznaunue 3-e. CI16, OO0 «Bukropus mitocy», 2009. — 128 crp.

Ta6auubl 0011ero Ha3HAYEHUS
MexayHapoaHas cucrema enuau (CH).
[IpucraBku 1 00pa30BaHUs IECITUIHBIX KPATHBIX U AOJIBHBIX €AUHHUIL.
OusnyecKre MOCTOSHHBIE.
[Ixana >1eKTpOMAarHUTHBIX BOJIH.
[HopTpeTsl 3HAMEHHUTHIX (PUZUKOB.



Cnucok 00opyaoBaHusi B kabuHeTe Gu3HKHU (1adopaTopusi GU3UKH).

Ne | Ha3zBanwue oOopynoBaHus KonuuecTtBo KommuectBo | Ne mikada B
(BHOBB MOCTY- nabopatopuu
TTHBIIIEE)
OnTnka
1 | JleMoHCTpaIrmOHHBIA HA0OP IO ONTHKE. 1
2 | JluH3a Ha IO/ICTABKe. 8
3 | Mopgenb «3emitst — ConHLEe». 1
4 | Habop mudpakimOHHBIX PEHIETOK 1
5 | HaGop nuns. 2
6 | Onruueckas maii6a 1
7 | IInockomapasienbHble CTEKISIHHBIE TPH3MBI 5
8 | IlpoekunoHHbI GoHAPH 1
9 | Komiutekt 1a00paTOPHBIH 110 ONTHKE 1
10 | Habop cBeToduapTpoB 1
11 | TpexrpannHas npu3ma 6
12 | DkpaH ¢ menso 15
13 | [pubop st onpeaeneHus JUIMHBI CBETOBOW BOJHBI 5
14 | Coekrpockon 2
15 | HabGop razoHanogHeHHBIX TPYOOK C TeHEpaTOPOM 1
16 | Borayroe 3epkaino 1
17 | Jlazep 1
18 | JlabopaTopHBIif KOMITIEKT «OIITHKAY 10
Mexannka
1 | Brok 4
2 | bannuctuyeckuii TUCTONET 2
3 | JepeBsuuble Opycku 15
4 | lunamoMeTp 1eMOHCTPAIIMOHHBIN 2
5 | HuramomeTtp nmadoparopssiii 0-4 H 15
6 | XKemob 6
7 | Mammna BoHOBas 1
8 | HaGop rpy30B 1ab0paTOpHBII. 15
9 Pobluar 1eMOHCTpaIllMOHHBIN 1
10 | Habop rupb 1
11 | Ipubop mwist neMoHcTpaluu ehopMaluit 1
12 | Habop npyxuH 1
13 | PrryakHbie BeChI 13
14 | Pa3zHoBechl 6
15 | Habop Ten paBHOr0 00BEMA 10
16 | Habop mapukoB 1
17 | HabGop 6pyckoB paBHOTO 0OBbEMa 1
18 | IMogmunHuKy 1eMOHCTPAIIMOHHbBIE 2
19 | Bpamaroniuiics auck 1
20 | Kamepron 2
21 | IIpuGop 11 AEMOHCTpPAIIMK MEXaHWYECKOr0 Pe30HaHca 1
22 | JlabopaTopHBIl KOMIUIEKT «MexXaHHuKay 10
DJIEKTPOAMHAMMKA U MATHETH3M
1 | Amnepmerp JeMOHCTPAIIMOHHBIHN 2
2 | Amnepmerp nabopaTopHbIi 10
3 | Boapr™eTp s1abopaTopHbIi 10
4 | T'enepaTop MOCTOSTHHOTO TOKA 1
5 | UcTounuk nuranus 1abopaTopHBIi 10
6 | Karymika HHIyKTHBHOCTH 3
7 | Karynika HHIYKTHBHOCTH JJaOopaTopHAas 10
8 | Kurou nemoHCTpanoHHBIN 6




9 | Kurou nabopaTtopHsiit 10
10 | KonpeHcarop nepeMeHHOM EeMKOCTH 1
11 | Jlammouku nabopaTopHbIE 10
12 | Mara3uH conpOoTHBICHHN 1
13 | MaruuTHas cTpesika 15
14 | MukpomynbTuMeTp udpoBoii 1
15 | Mogens MONEKYISIPHOTO CTPOSHHST MAaTHUTA 1
16 | Mogens pagronpreMHHKa JIETEKTOPHOTO 1
17 | Monenb DIIeKTpOABUTATEIIS 1
18 | Ocummnorpad 1
19 | Pamka BpaiieHusi B MATHUTHOM T10JIE 1
20 | PeoctaT nabopatopHbIit 5
21 | PeocraTsl 1eMOHCTpAIIMOHHBIE 2
22 | Cnupanb — pe3uctop JiabopaTopHas 10
23 | CrexnsHHAs 1 500HUTOBAS ITATOYKH. 1
24 | TepMoconmpoTHBIEHNE 1
25 | Tpancdopmarop. 1
26 | TpancdhopmaTopsl Ha MAHEIIX 1
27 | DreKkTpoMarHuT pa30oopHbId 2
28 | DnekTpockon 2
29 | DnekTpodopHas MammHa. 1
30 | Maruut nosnocoBoi 10
31 | Maraut nyrooOpa3HsIi 10
32 | Karymka ToMmcona 1
33 | Habop momrynpoBOJHHKOBEII 1
34 | Jlnon meMOHCTpaITMOHHBIH 1
35 | 'agpBaHOMETP AEMOHCTPAITMOHHBIH 1
36 | IIpeoOpaszoBaTesib BEICOKOBOIBTHBIN 1
37 | Jlamna Ha 1ojicTaBKe AEMOHCTPAIMOHHAS 1
38 | Jlamma JHEBHOTO CBETA JICMOHCTPAIMOHHAS 1
39 | HaGop jyist u3y4eHus: CBOWCTB 3JICKTPOMArHUTHBIX BOJIH 1
40 | JIabopaTopHbIIl KOMILIEKT «DIEKTPUIECTBO 12
MouJiekyasipHasi pu3ukKa

1 [ Apeomerp 1
2 | BomonarpeBarenn 1
3 | bapomerp —anepown 1
4 | Benepko Apxumena 1
5 | I'urpoMeTp KOHIEHCAITMOHHBIN 1
6 | Ilcuxpomerp 1
7 | Kanopumerp nmabopatopHslii 10
8 | Men3sypka nabopaTopHast 8
9 | Mogenp ra3oBoii TypOHHEI 1
10 | Habop nuanHapoB Jisi KAJIOPUMETPUIECKUX padoT 1
11 | IlpubGop mist n3y4eHns ra30BbIX 3aKOHOB. 1
12 | Tepmometp 10
13 | HuimHApH CBHHIIOBBIE CO CTPYTOM. 1
14 | Mogenp KprCTaNTHIECKON PEIIETKH 1
15 | Mogens JIBC 1
16 | MuwunarHaMOMETp 1
17 | ManomeTp MeXxaHHMYECKHI 1
18 | MaHoMeTp KUAKOCTHBIN 1
19 | Crakan otnuBHOMI 1
20 | donTan 1
21 | CrexnsHHAs Koiba 5
22 | IMpobupka 10

Anepunas ¢pusuka




1 |Ta3opa3psanblii caeTyuk I eirepa 1
Kamepa Bunbcona 1

IIpuGopsnl 0011ero HA3ZHAYEHUSA

1 | T'enmeparop HH3KO# yacToThl mKoabHEIN [THYIII-1 1

2 | Ycwnmrens vHuskodt yactorer YHUII-1 1

3 | BYII-2M 1

4 | Ucrounuk Toka (MI1P) 1

5 | lllrarus 12

PexomeHayeMble CaliThI H JJIeKTPOHHBIE TOCOOUS M0 pu3nKe

OdusnKa I BCEX http://physica-vsem.narod.ru/

Odusnka http://www.fizika.ru

dusnka av-physics.narod.ru

®dusnka B aHUMAILUAX http://physics-animations.com

Kiaccuas dusuka http://class-fizika.narod.ru/

OIINOP http://fcior.edu.ru

1HOP http://school-collection.edu.ru

TecTbl 0 pusnke physics-regelman.com/

EI'D, THUA www.ege.edu.ru

EI'3, TUA www.fipi.ru



http://physica-vsem.narod.ru/
http://www.fizika.ru/
http://physics-animations.com/
http://class-fizika.narod.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/

IlepeueHb 1a00PATOPHBIX padoT

7 kaace

JlaGopaTtophas pabota Nel: OnpenencHue MeHBI ASICHUS IITKATBI N3MEPUTEITHLHOTO IPpUOopa.
JlaGopaTtopHas pabota Ne2: M3Mepenne paccTOSHUM.

Jlaboparopnast pabota Ne3: M3mepenne oobema KHUIKOCTH U TBEPAOTO TEa.

Jlaboparophast pabota Ned: M3smepenne BpeMeHH MEKAY YAapaMu IyJibca.

JlaGopaTtopHas pabota Ne5: M3Mepenune pa3MepoB MaJIbIX TEI.

Jlaboparophas pabota Ne6: M3mepeHne CKOPOCTH PaBHOMEPHOTO JBIKEHHS.

Jlaboparophas padota Ne7: 3MepeHue Macchl Tela.

JlaGopaTtopHast pabora Ne§: M3aMepeHue IOTHOCTH KHUIKOCTH.

JlaGopaTtopHas pabota Ne9: M3MepeHne IIOTHOCTH TBEPAOTO Tea.

Jlaboparophas padota Nel0: Mi3MepeHue cuil B3auMOICHCTBHS IBYX Tell.

JlaGopaTtopHas pabora Nel1: MccnenoBanre 3aBUCHUMOCTH CHITBI TSDKECTH OT MacChI Tea.
Jlaboparophas padora Nel2: HccnenoBanre 3aBUCUMOCTH YAJIWHEHHS CTaIbHON MPY>KUHBI OT MIPIIOKEHHON CH-
JIBL

Jlaboparopnas pabota Nel3: HccrnenoBannue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHSI OT MJIOMIAAN CONPUKOCHO-
BEHUS TeJl ¥ CHJIBI HOPMAJIFHOTO JaBIICHUSI.

Jlaboparophas padota Nel4: M3amepeHue apXuMe0BOI CHIIBL.

JlaboparopHas padota Nel5: M3yueHue yCIOBHIA MIaBaHUS TEIL.

Jlaboparopnas padorta Nel6: MccnemoBanue yCIioBUil paBHOBECHS phIdara.

Jlaboparopnas padorta Nel7: M3mepenne KIIJl HakITOHHOM MIIOCKOCTH.

Jlaboparophas padota Nel8 «HaxoxaeHue IEeHTpa THKECTU TUIOCKOTO TENay.

Jlaboparophas pabota Nel9: M3mepeHne moTeHNIMATBHON SHEPTUH TeTIA.

Jlaboparophas padota Ne20 «M3MepeHre mOTeHITMAIBHON SHEPTHH YIPYTOH MehopMaIiy IPYKIHBD).
JlaboparopHas pabota No21: Mi3MepeHrne KHHETHUECKOM SHEPTHH IO JUTMHE TOPMO3HOTO ITyTH.
Jlaboparophas padota Ne22: Mi3MepeHne MOLTHOCTH.

Ilepeuenn 1abopaTopHbIX padoT

8 kiace

Jlaboparophas pabota Nel: MccnenoBanre n3MeHEHHS CO BpEMEHEM TeMIIepaTyphl OCTHIBAIOIIEH BOJIBI.
JlaGoparophas pabora Ne2: M3ydyenue sBieHHs TEIII000MEHA IPU CMEIIMBAHUK XOJIOJHON U TOpsSYeH BOBI.
Jlaboparophas padota Ne3: M3Mepenue yieinbHON TEIIIOEMKOCTH BEIECTBA.

Jlaboparophas padota Ned: MamepeHue yaeabHON TSIUIOTHI IJIABJICHUS JIbJIA.

JlaGoparophast pabota Ne5: M3mMepeHune BIa)KHOCTH BO3AyXa.

JlaGoparophas pabota Ne6: COopKa 3/IeKTpUUIECKOI e U U3MEPEHHE CHUJIBI SIEKTPUUYECKOI0 TOKa U JIEKTPU-
YECKOTO HAIPSKEHUS.

Jlaboparophas padota Ne7: HcciienoBanue 3aBUCUMOCTH CHJIbI TOKA B TIPOBOJIHUKE OT HANPSIKCHUS.
JlaGoparophas paborta Ne§: MccnenoBanue 3aBUCHMOCTH CHIIBI TOKa B JIEKTPHUYECKOHN L€ OT CONPOTUBIICHUS
MIPYU IOCTOSTHHOM HaIpsHKEHUH.

Jlaboparophas padota Ne9: 3mepeHue 3IeKTPUIeCKOro COITPOTURIICHHUS TIPOBOTHHUKA.

JlaGoparophas pabora Nel0: Mzyuenue nocieqoBaTeIbHOTO COSIUHEHUS IPOBOJHUKOB.

JlaGoparophast pabota Nell: M3yyeHne napajyuienbHOTO COEANHEHNS IPOBOIHUKOB.

Jlaboparophas padota Nel2: M3amepenue paboThl U MOITHOCTH 3JICKTPUIECKOTO TOKA.

Jlaboparophas padota Nel3: M3mepenue KIIJ] ycraHoBKH HarpeBaTess.

JlaGoparopnast pabota Nel4: MccnenoBanue sBIeHNS MArHUTHOTO B3aMMOJIEHCTBUS Tell.

JlaGoparophast padota Nel5: Uzyuenue aelcTBUS MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM.

JlaGoparopnas pabora Nel6: MccrienoBanue siBlieHUS HAMarHUYMBaHUS BEIIECTBA.

Jlaboparophas padota Nel7: M3yueHue siBICHHUS pacpOCTPAHECHUS CBETA.

Jlaboparophast pabora Nel8: HccnenoBanre 3aBUCHMOCTH yTJIa OTPaKEHHUS CBETa OT yIiia NaJIeHHS.
JlaGoparopnast pabora Ne19: Uzyuenue cBOHCTB H300paKeHHS B IFIOCKOM 3€pKajie.

JlaGoparophast pabora Ne20: ccnenoBanre 3aBUCUMOCTH yIJIa IPEJIOMIICHHUS OT yIJila NaJeHHs CBETa.
Jlaboparophas padota Ne21: Mzamepenue hoKyCHOro paccTOsSHUsI COOUPArOIEei IHH3bI.

Jlaboparophas padota Ne22: [Tony4ueHre H300paskeHuU ¢ TOMOIIBIO COOMPAFOIIEH JTUH3BI.
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IlepeueHb 1a00PATOPHBIX padoT
9 kaace

JlaGopaTtopHast pabota Nel: MismMepenne yCKOpEeHUS MIPSIMOIMHEHHOTO PAaBHOYCKOPEHHOTO JIBIYKEHUS.

IIpaktukym Nel «Kuaematukay, BKiIrodaromwii B ce0st JI. P. No2 1 ceMb mpakTHIeCKHX 3aaHui.

JlaGoparophas pabota Ne2: M3zyuenune 3aBUCUMOCTHU IIyTH OT BPEMEHH MPHU PaBHOMEPHOM W PaBHOYCKOPEHHOM

JIBUKCHHH.
Jlaboparophas padota Ne4: M3mepeHue eHTPOCTPEMUTEIHFHOTO YCKOPEHHSL.

Jlaboparophas padota No5: M3yueHue koiebaHUiI MaTEMaTHYECKOTO MasTHUKA.

Jlaboparophast pabota Ne6: M3mepenue ycKopeHus: CBOOOIHOTO MaIcHHS.

Jlaboparopnas pabota Ne7: M3yuenue konebaHnit Mpy>KWHHOTO MasTHHAKA.

Jlaboparophas pabota Ne8: M3yuenue sBIEHUS 3IEKTPOMArHUTHON MHITYKITHH.

Jlaboparophas padota Ne 9 «HaburoieHue CIIONTHOTO U IMHEHUYATBIX CIIEKTPOB U3TYUYCHHS.
Jlaboparopnas paborta Nel0: M3yuenue nenenus sippa aroma ypaHa o (pororpaduu TpeKos.
Jlaboparopnas pabora Nel1: M3ydeHne TpekoB 3apsKEHHBIX YaCTHI] 10 TOTOBBIM (hOTOTpadusim.

IlepeyeHb KOHTPOJIBHBIX U 3a4€THBIX padoT
7 knace
KonTponbras pabora Nel «llepBoHauanbHbIE CBEIEHUS O CTPOSHUH BEIIECTBAY.
KonTponbHas pabora Ne2 «Mexanndeckoe nBrxeHne. [IMOTHOCTE BeriecTBay.
3auet Nel «B3zaumogencTBue Teiy.
Kontponbhas pabora Ne3 «/laBrneHue TBEpAbIX TEI».
3auet No2 «/laBeHue TBEPABIX TEM, JKUIKOCTH U Fa30BY.
Kontponbhas pabota Ne4 «JlapneHre TBEpAbIX Tel, KUJIKOCTH U Ta30B.
3auet Ne3 «PaboTa, MOIIHOCTH, SHEPTUSD.
KonTponbHas pabora B paMKax MPOMEXKYTOYHON aTTECTAIIHH.

8 kiacc

3auer Nel «TemnoBele ABICHUD.

Kontponbnas pabota Nel «TerioBsie SIBICHUS.
KonTponbHas pabora No2 «DneKTpUUIecKue SBICHI.

3auet No2 «DNeKTpU4ecKHuid TOK».

3auet No3 «MarauTHoe mose.

3auer Ned «Onrtukay.

KonTponbHas pabora B paMKax MpOMEXYTOYHON aTTeCTaI|H.

9 kiace

3auet Nol «OCHOBBI KHHEMATHKI.

Konrtponbnas padora Nel «OCHOBBI KHHEMATHKIY.

3auet Ne2 «/luHamuka.

Konrtponbnas padora Ne2 «/lunamuxay.

3auet Ne3 «MexaHuueckue KoueOaHusi U BOJIHBI.

KonrtponbHas padora No2 «MexaHnuecKre KoJeOaH!s U BOJHBD».
3auet Ne4 «DneKTpOMarHUTHBIE ABJICHUS.

3auet No5 «CTpoeHne aToMa U aTOMHOTO sIJIpay.

Kontposbnas pabota B paMKax UTOTOBOM aTTeCTalNH.



KonTpoanHasi padoTa B paMKax NpoMe:KyTOUHOH aTTecTanuu (7 Kjaacce)
BapmuanTt 1

Al. Tanwreit murst ©3ydeHus 3aKOHOB CBOOOTHOTO TIAACHISI M3ydall IBIDKCHHE TEJ ¢ HAKIIOHHOM ITockocTH. Kak Ha3bI-
BaIOTCA TaKWe NEHCTBUS YUIECHBIX?
1) dbakTs
2) THIIOTE3bI
3) Teopun
4) OnBITHI
A2. Ha pucynke n3o0paxxeHbl [Ba dTana u3Mepenus oobema tena. KakoB o0beM Tena, OnyIeHHOro B N3MEpUTENbHBIT
ouuHAp?

en’ oM’
—50 — 50
—d40 —40
——30 —m 30|
e “‘Ll C - Q;'J
1)5cm® 3) 25 cm®
2) 10 cm® 4) 35 cm®

A3. Teno o6bemoM 20 cM® COCTOHT M3 BellecTBa INIOTHOCTHIO 2,5 T/cM®. KakoBa mMacca Tena?

1)0,125r 3)50r

2)8r  4)50kr

A4. C xakoii cuioi mpuTsATHBaeTcs K 3eMie Teno Maccoi 3 xr?

1)3 H 3)30H

2)3kr  4)30kr

AS5. Kakoe 1aBieHne Ha I0J1 OKa3bBaeT Kosep BecoM 150 Hu miomansio 6 M2?

1)2511a 3) 900 Ila

2) =90 I1a 4) 4*102 Ila

A6. Teno Becom 15 H moiaHOCTRIO MOTPYKEHO B XKUAKOCTH. Bec BriTecHenHoH skunkoctu 10 H. KakoBa cuna Apxumena,
JefcTByIoNIas Ha Teno?

1)SH 3)15H

2)10H 4)25H

A7. Tpu Tena oAMHAKOBOTO 00bEMa MOJTHOCTHIO TIOTPYXKEHBI B OJTHY U TY K€ )KHUIKOCTh. [lepBoe Teno cTanpHOe, BTOpOoe
TEJO aJJFIOMMHHUEBOE, TPEThE TEJO AepeBsiHHOE. Ha xakoe 13 HUX AeWCTBYET MEHbIIasi apXxuMe0Ba cuia?

1) na nepBoe

2) Ha BTOpOE

3) Ha TpeThe

4) Ha BCce TpH Tejla apXUMeI0Ba CHJIa ICHCTBYET OJJHHAKOBO

AS8. Kpan noganmMaeT BepTHKaIbHO BBEPX Ha BBICOTY 5 M rpy3 BecoM 1000 H 3a 10 c. Kakyro MexaHHYECKYIO MOIIIHOCTb
pa3BUBaET MOJBbEMHBIN KpaH BO BpeMsI 3TOTO Moabema?

1) 50 000 Br  3) 2000 Bt

2) 10000 Br  4) 500 Br

B1. Betonnyio muty oobemoM 0,25 m® nopusnu Ha BicoTy 6 M. (IInotHOCTH Getona 2000 kr/m®.) Kakas pabora cosep-
LIEHa IpH 3TOM?

B2. Pacxon Boasl B peke cocraisieT 500 Mm%/c. Kakoii MOIITHOCTBIO 00J1a1a€T IOTOK BOJIBI, €CIIN YPOBEHB BOJBI NOAHAT
wiotuHoM Ha 10 m?

C. Ilo nbay o3epa canku Becom 20 H 6butn nepemertiens! Ha 10 M. Yemy paBHa paboTa cuilbl TPEHUS HA 3TOM IIYTH, €CIIH
ko3 duument Tpenus pasex 0,17?



KonTpoanHasi padoTa B paMKax NpoMeKyTOUHOH aTTecTanmuu (7 Kiaacce)
Bapuanr 2

Al. Jlerenaa rnacut, uro I'. T"anuiei 11 n3ydeHus: 3aKOHOB CBOOOIHOIO MaicHHUs Tej1 Opocall pa3HbIe Maphl ¢ BRICOKOH
HakKJIOHHOW Oarrau. Kak Ha3bIBaroTCS Takue NEHCTBUS YICHBIX?
1) dbakTs 3) Teopun
2) runote3sl  4) ONBITHI
A2. Ha pucynke n300paxeHbl 1Ba dTara n3MepeHns oorema tena. KakoB 00beM Telna, OIyImeHHOr0 B U3MEPHUTENbHBII
ouuHAp?

1) 10 cm® 3)50cm®

2)20cm®  4) 70 cm®

A3. Teno oobemom 10 cM® cocToUT U3 BemecTBa IWIOTHOCTBIOS I/cm?. Kakosa Macca Tesa?

10,51 3)50r

2)2r 4)50kr

A4. Kakoe naBieHHe OKa3bIBaeT CTOJIO BOJBI BEICOTON 1 M?

1)10 ITa 3)10 000 ITa

2) 1000 ITa 4) 100 000 ITa

AS5. Teno Becom 5 H momHOCTBIO TOTPYKEHO B KUIAKOCT. Bec BeiTecHeHHOM *uakoctu 20 H. KakoBa cuna Apxumena,
JefcTByIoNIas Ha Teno?

1)SH 3)20H

2)15H 4)25H

A6. ITox neiicteuem cuitbl 20 H Tero 3a 2 ¢ nmepemMeriaercs Ha 4 M [0 HaIllpaBJICHUIO JIeUCTBUS cuiibl. Kakyto paboty co-
BepLIMIa cuja?

D)5x 3)80x

2)40/1x4)160/1x

A7. llonpemMHBIN KpaH 32 5 ¢ IOJHUMAaET BepTUKaIbHO BBepX Ipy3 BecoM 1000 H Ha BricoTy 10 M. Kakyto Mexanunye-
CKYIO MOIITHOCTh pa3BHBaeT KPaH BO BPEMs ITOTO MoabeMa?

1)50 000 Bt

2) 10 000 Bt

3)5000 Bt

4)2000 Bt
AS8. OHO U TO K€ Telo IIaBaeT CHavaja B KEPOCHHE, 3aTeM B BOJIE, 3aTEM B PTYTH. B Kakoil )KUAKOCTH Ha TEIIO apXUMe-
JI0Ba CUJIa ICWCTBYET CuibHee?

1) B kepocuHe

2) B BOZIE

3)B pTyTH

4) BO BCeX TPeX KHUAKOCTSAX Ha TEJIO apXUMEI0Ba CUJla AEHCTBYET OJIMHAKOBO

B1. Ilpu Knajike KMPIMYHON CTEHBI HA BBICOTY 5 M IrPY30M0IbEMHUKOM TIOAHATHI KUpruun 00beMoM 0,1 M3, Berunciure
paboTy, COBEpPIIEHHYIO rpy30moabeMHnKkoM. (InotrocTs kuprnmya 1600 kr/me.)

B2. Kakyto MOIIHOCTb pacXoAyeT TPaKTop MPH PABHOMEPHOM JBMKEHHH CO CKOPOCTHIO 3,6 KM/4, €CJIN CHJjla ero TATH
paBHa 12 xH?

C. CrepxeHb JNIMHOM 5 M M Maccoi 8 KT JISXKUT Ha 3emiIe. 3a cepeuHy ero MOIHUTA Ha BBICOTY, PAaBHYIO €ro JJTHHE 3a
10 cexyna. Kakast MomHOCTb pH 3TOM ObLj1a pa3BuTa?



KoMMeHTapuy K BBINIOJTHEHHIO 32JaHMIA.
Htorosslii TecT 3a rog cocTouT u3 11 3ananuil, pa3geaeHHbIX Ha TPH YPOBHS CIOXKHOCTH.

Vposenb A — 6a3oBsrit (8 Bompocos). K kakaoMy 3aaHHIO 3TOTO YPOBHS JaHBI YETHIPE BapHaHTa OTBETA, TOIBKO

OJIMH U3 KOTOPBIX BEPHBII.

VYporensb B — 6osiee cioxubiii (2 Bompoca). [1epBhIit Bompoc Ha yCTaHOBJICHHE COOTBETCTBHUS. BTOpoe 3ajaHue B BU-

e 3aJ]a4¥ ¢ MCIIOJb30BaHueM He 0oJiee ABYX (OpMYIL.

VYpoBenb C — NoBbIIEHHON cloXHOCTH. [Ipy BeIMonHeHnH 3ananuii ypoBHst C TpeOyeTcs AaTh pa3BepHyTOe pelle-

HHUC.
Ha BrIITOIHEHNE HTOTOBBIX TECTOB OTBOIUTCS 45 MHHYT.

Kpurepum ouieHKH 0TBETOB
B 3aBucuMocTH 0T OpMEI 3a1aHUS UCIIONB3YIOTCS PA3IMYHBIC POPMBI OLICHUBAHMSI.
3a KaXka0e MPaBIIIHHO BRITIOJTHEHHOE 3aIaHue YacTH A Hauucisiercs 1 6amr.
O1reHnBaHMe 3aJaHni yacTu B.

Kpurtepun oueHku oTBera Baaa
[IpuBeaeHo MoTHOE MPaBUIIEHOE PELICHHUE: 3
-TIPaBUIILHO 3amucano «Jlano»;
-BEPHO 3aMuCcaHbl (POPMYJIbI, BRIpaXKAIONUe (GU3MUSCKUE 3aKOHBI;
-[IpUBEICHBI HEOOXOANMBIE MaTeMaTHIECKHE TPeoOpa3oBaHMs M pacyeThl, IPUBOISIIIE K IIPAaBUIHEHOMY OTBE-
Ty, ¥ IPEJICTABJICH OTBET.
Te ke KpuTepuu, 4TO U Ha «3» 0ajuia, HO B MATEMaTHYECKUX MPeOOPa30BaHUIX MU BHIYUCICHUSIX JOMYIIeHA 2
ommOKa, KOTOpasi MpuBesia K HEBEPHOMY OTBETY.
[IpaBuneHO 3amucansl «JlaHo», HeoOXoauMbIe (POPMYITBI, OTBET, HO HE MPEACTABICHBI TPe0Opa3oBaHus, TPH- 1
BOJISIIIIME K OTBETY.
OuenuBanne yactu C nomuromudeckoe. KonndecTBo 6anioB 3aBUCHT OT KPUTEPHEB.
Kpurtepun ouenku oTBera K 3a1anuio yposusi C Basu
[IpuBeaeHo MoTHOE MPaBUIIBHOE PEIICHUE, BKITIOYAIOIIEE CIEAYIONINE 3JIEMEHTHI: 5
-TIPaBUIILHO 3aMucano «JlaHo»;
-BEPHO 3aIMCaHbl (POPMYIIBI, BRIPAKAIOIINE PH3NICCKHE 3aKOHBI;
-MpUBEIeHBI HeOOXO0IMMBIE MaTEMAaTHIECKUE MPeOOPa30BaHUSI U PACUETHI, MPUBOISIIIE K IPABUIHLHOMY OTBE-
Ty, ¥ IPEJICTABJICH OTBET.
Te e KpuTepuH, 4To U Ha «5» 0AIUIOB, HO B MaTEMaTHYECKUX PEOOPa30BAHUIX HIIM BEIYMCICHHUSX JIOITyIIIe- 4
Ha OomMOKa, KOTOpasi MIPHBeIa K HEBEPHOMY OTBETY.
[paBunbHO 3anmcanbl «/laHo», HEOOXOMUMBIE POPMYIIBI, OTBET, HO HE TPE/ICTaBIeHBI MPeoOpa3oBaHHus, PH- 3
BOJISIIIIAE K OTBETY.
Te xe kpuTepun, 4To U Ha «3» Oaa, HO ¢ 2-3 omuOKaMu. 2
[TpaBuibHO 3anmcaHo «J/laHO», HO OTCYTCTBYET pPELICHHE KaK TaKOBOE. 1

[TepeBon HaOpaHHBIX OAJIOB B OTMETKY:

IIpouenT HAOpPaHHBIX 0AJJI0B KosnuecTBO 6a/1510B OT1MeTKa
100-90 % 19-17 «5»
89-70 % 16-13 «»
69-50 % 12-9 «3»




KoutpoabHasi pa6oTa B paMKax NpoMeXyTOYHOH aTTecTamuu (8 kiace)
BapmuanTt 1

Al. BHyTpeHHIOIO SHEPTHIO TEJIa MOYXHO U3MEHUTH TOJIBKO TPH Terionepenade. BepHo mu 3T0 yTBEpKAeHHE?
1) HeT, BHYTPEHHIOO SHEPTHUIO TeJla MOXKHO U3MEHHUTH TOJIBKO ITPU COBEPIICHHH MEXaHHIECKOW pabOThI
2) na, abCOOTHO BEPHO
3) HeT, BHYTPEHHIOKO SHEPTHUIO TeJla U3MCHUTD HENb3s
4) HeT, BHYTPCHHIOIO SHEPTHIO TeJIa MOXKHO HU3MEHHTH M TIPH COBEPIIICHUH MEXaHHMIECKOW pabOoThI, U MPH TeIUIoNepeiaue
A2. Kak Ha3bIBaIOT KOJIMYECTBO TEIJIOTHI, KOTOpOE TpeOyeTcs sl U3BMEHEHUS TeMIIepaTyphl BemlecTBa Maccoi 1 kr Ha 1
°C?
1) ynenbHast TEMIIOEMKOCTh
2) ynenbHas TEIoTa CropaHust
3) yIenpHas TEIIOTA TUIaBICHUS
4) ynaenbHast TEIUIOTa MapooOpa3oBaHUs
A3. Kakoe koM4ecTBO TEIIOTHI HEOOXOAMMO COOOIIHTE Boie Maccoit 1 kr, uroOsl HarpeTh ee ¢ 10 °C mo 60 °C?
(Y nenmpHas TeroeMkocTh Boabl 4200 x/kr*°C.)
1)21xdx 3)210x/Ix
2)42x]Ix 4)420x JIx
A4. Ilpu kpucTamusanuu Boabl Beiaenunochk 1650 k/x snepruu. Kakoe konnyecTBo JibJa MOIy4dUsIoch Ipu 3TOM?
(Y nenpHas TerioTa kKpucTtaumzanuu ibaa 330 kJx/kr.)
1)1,65xr 3)5 kr
2) 3,3 kr 4)5,3kr
AS. JlBurarens BHyTPEHHETO CTOPaHHUs COBEPIIHI MOJIE3HYIO paboTy, paBHyto 230 k[, a sHEprus, BbIACIUBIIASICS IPU
cropannu OeH3nHa, okazanachk paBHoi 920 k/[x. Yemy pasen KIIJ] npuratens?
1) 20 % 3)30%
2)25 % 4)35%
A6. Kycok mpoBOJIOKH pa3pe3aly MonoiIaM 1 MOJIOBUHKY CBIIIM BMecTe. Kak M3MEHMIIOCh COPOTHBIICHHUE TIPOBOJIOKH?
1) He U3MEHUIIOCHh
2) YMEHBIIHIOCH B 2 pa3a
3) yMeHbIIHIOCH B 4 pa3a
4) yBeauumIoch B 2 pasa
A7. B namnouke kapMaHHOTO hoHapuka Tok paBeH 0,2 A.
Onpenenure 3HEPrUI0, MOTPEOIIIEMYIO JIAMIIOUKO# 3a 2 MHH, €CJIM HaNpspDKCHUE B He paBHO 2,5 B.
D1 dx 3)101x
2)6/1x 4)60]1x
A8. Kakoe nzo0paxenue mnoyydaercsi Ha (POTOIUICHKE B hoToanmapare?
1) yBenuveHHOE, ICHCTBUTEIILHOE, IEPEBEPHYTOEC
2) YMEHBIIIEHHOE, IEHCTBUTENBHOE, TIEPEBEPHYTOE
3) yBeIMYEHHOE, MHUMOE, TIPSIMOE
4) yMEHbIIICHHOE, MHUMOE, TIPSIMOE
B1. YcraHoBHTE COOTBETCTBHE MEXKIY N3MEPUTEIBHBIMHU MPHOOpamMu U pU3NMIECKUMHU BETMYUHAMH, KOTOPBIE C MX TOMO-
IO MOXXHO U3MCPUTh. OTBET 3alHIINATE B BUJC TaGHI/IHBI.

A) ammepmerp 1) HanpspkeHue
B) BomeT™METD 2) CONPOTHBIICHHE
B) ommerp 3) MOIIHOCTE

4) cuna Toka

B2. KakoBa cuiia Toka B CTAJIBHOM MTPOBOTHUKE JUTMHON 12 M 1 ceuenneM 4 MM?, Ha KOTOPBIH TIOJIAHO HAMPSDKEHUE 72
MB? (Y nenbHOe conpoTuienue ctanu pasio 0,12 Om*mm?/M.)

C. CkonbKo 3Hepruu nmoTpedyercs i MOJHOTO PACIIABICHUS U MIPEBPAIICHHS B TIap KyCKa JIbJIa Maccoii 4,5 KT U TeM-
neparypoit -10 °C? (VY nenpHas TernoeMkocTh jbaa 2100 x/kr*°C, yuenbpHast TerioTa miasieHus ibaa 340 kJbk/kr,
yJelbHas TeIioTa mapooodpa3oBanus Boabl 23 MJIK/Kr.)



KoHTpoJsibHast pa6oTa B paMKax NPOMe:KYTOUYHOI aTTecTanuu (8 Kiiace)
Bapuanr 2

Al. BHyTpeHHIOIO 2HEPTHIO TEIa MOXKHO H3MEHHUTH TOJIHKO IPH COBEPIICHUN MEXaHUIEeCKOW paboThl. BepHo i 31O
yTBepKIeHHEe?
1) HeT, BHYTPEHHIOIO SHEPTHUIO TeJla MOYKHO U3MEHUTH TOJIBKO MPHU TEIUIoNepeaye
2) na, abCONIOTHO BEPHO
3) HeT, BHYTPEHHIOIO SHEPTHUIO TeJla H3MEHHUTh HENb3s
4) HeT, BHYTPCHHIOIO SHEPTHUIO TeJla MOYKHO U3MEHHTH U TIPH COBEPIICHUN MEXaHHYECKOW paboThl, U MPH TEIUIONepeiaue
A2. Kak Ha3bIBaIOT KOJIWYECTBO TEMJIOTHI, KOTOPOE BBIJIENISIETCS MPU MOJTHOM CTOPaHUH TOIUTHBA Maccoil 1 kr?
1) yaenbHas TEIIOEMKOCTh
2) yJesbHas TeIIoTa CropaHus
3) ynenpHas TEIUIOTA TUIaBICHUS
4) yienbHast TEIUIOTa MapooOpa3oBaHUs
A3. Yemy paBHa Macca HarpeToro MeJHOro mapa, eciid oH rnpu octeiBanuu Ha 10 °C oTaaeT B oKpysxaroliyto cpexny 7,6
kJx Termoter? (Y aenbHas TermioeMkocTh Meau 380 Jx/kr*°C.)
1)0,5 kr 3)5 kr
2) 2 kr 4) 20 xr
A4. YUemy paBHa yJenbHas TEIUIOTa CTOpaHus KepocuHa, ecnu mipu cropanuu 200 T kepocuHa Beigensercs 9200 k/lx rer-
JO0THI?
1) 18 400 JIx/kr 3) 18 400 xx/xr
2) 46 000 JTox/xr 4) 46 000 x/Ix/kr
A5. Bo BpeMs Kakoro 13 TaKTOB JIBUTaTelb BHYTPEHHETO CrOPaHHUs COBEPIIACT MOJIE3HYIO paboTy?
1) Bo Bpemsi BIycKa
2) BO BpeMsi CXKATHSI
3) Bo BpeMsi pabodero xozaa
4) BO BpeMs BBIITyCKa
A6. Kak M13MEHUIIOCH COTTPOTHBRIICHNE IPOBOIHUKA, €CITU €T0 JJIMHY U TUIONIa b MOMIEPEYHOr0 CEYCHHUS YBEIIMYMIN B 2
paza?
1) He M3MEHMIIOCH
2) yBEIMYHIIOCH B 2 pa3a
3) yMEeHbIIHIOCH B 2 pa3a
4) yMeHbIIUIOCH B 4 pa3a
A’7. Pabora, coBepiienHas TokoM 3a 10 mMuH, coctaBnseT 15 k/[x. YeMy paBHa MOIITHOCTH TOKa?
1)15 Bt 3)150 Br
2) 25 Br 4) 250 Br
AS8. Kaxoe nzo0pakeHue 1moyydaercsi Ha ceTJaTKe ria3a uyenoBeka?
1) yBenudeHHOe, ACHCTBUTEIBHOE, IIEPEBEPHYTOC
2) yMEHBILICHHOE, ICHCTBUTEIBHOE, TIEPEBEPHYTOE
3) yBelMYeHHOE, MHUMOE, ITPSIMOE
4) yMEHbBILICHHOE, MHUMOE, TIPSIMOE
B1. YcraHoBHTE COOTBETCTBHE MEXKIY TEXHUYECKUMHU YCTPOHUCTBAMU M (PU3UUECKUMH SIBJICHUSIMH, JIS)KAIIMMHU B OCHOBE
MPUHIMIA UX AedcTBUs. OTBET 3alUIIUTE B BUJIE TaOIHUIIBL.
A) 6aTapest BOASHOTO OTOILICHUSI
B) mapoBas TypOuna
B) maposo3
1) coBepiueHne pabOTHI 3a CYET BHYTPEHHEH dHEPrUn
2) paboTa mapa rnpu paciumpeHun
3) KOHBEKIHS
4) nznyuenue

B2. KakoBa cjia TOKa B HUKEJMHOBOM IIPOBOIHUKE JUTMHOM 12 M 1 ceuenreM 4 MM?, Ha KOTOPBIH OJIaHO HANPSHKEHNE
36 MB? (Y nenbHoe conpoTupnenne Hukenrna 0,4 Om*Mm2/M.)

C. CxonbKO 3HEpruM noTpedyeTcs AJ1s MOJIHOTO PACIUIaBIICHHS U MPEeBpalleH s B TIap KycKa JibJa Maccoi 2,5 KT, B3SITOr0
npu temneparype -20 °C? (Y nenabHast TeruioeMkocTh jibaa 2100 [Hx/kr*°C, yuenbpHas TeIioTa riaBjieHus Jibaa 340
kJK/KT, yenpHas TEIioTa napooopasoBanus Boasl 23 MJx/Kr.)




KoMMeHTapuy K BBINIOJTHEHHIO 32JaHMIA.
Htorosslii TecT 3a rog cocTouT u3 11 3ananuil, pa3geaeHHbIX Ha TPH YPOBHS CIOXKHOCTH.

Vposenb A — 6a3oBbrit (8 Bompocos). K kaxxaoMy 3aaHHIO 3TOTO YPOBHS JaHBI YETHIPE BapHaHTa OTBETA, TOIBKO

OJIMH U3 KOTOPBIX BEPHBII.

VYporenb B — 6onee cnoxublii (2 Bompoca). [lepBbIit Bompoc Ha yCTaHOBJICHHE COOTBETCTBHUS. BTOpoe 3ajaHue B BU-

e 3aJ]a4¥ ¢ MCIIOJb30BaHueM He 0oJiee ABYX (OpMYIL.

VYpoBenb C — NOBBIIEHHON cOXHOCTH. [Ipu BeIMonHeHnn 3ananuii ypoBHs C TpeOyeTcs AaTh pa3BepHyTOE pelle-

HHUC.
Ha BrIITOIHEHNE HTOTOBBIX TECTOB OTBOIUTCS 45 MHHYT.

Kpurepum ouieHKH 0TBETOB
B 3aBucuMocTH 0T OpMEI 3a1aHUS UCIIONB3YIOTCS PA3IMYHBIC POPMBI OLICHUBAHMSI.
3a KaXxa0e MPaBHUIIHHO BRITIOJTHEHHOE 3a/IaHie YacTH A Hauucisiercs 1 6aimi.

3a KaXx0e MPaBHUIHLHO BEITIOJHEHHOE COOTBETCTBHIE B 3anaHuy B1 Hauncnsercs 1 6amr (MakcuMansHO 3 Oainia).

OnenunBanue 3amanus B2.

Kpurtepun ouieHKH 0TBETA baana
[TpuBeneHo noMHOE MPAaBUILHOE PEIICHNUE: 3
-[IPaBIIILHO 3alMCaHo «JlaHo»;
-BEPHO 3aMuCaHbl (POPMYJIBI, BRIpAXKAIONUe (PU3MUSCKUE 3aKOHBI;
-TIPUBEJCHBI HEOOXOMMbIe MaTeMaTHUECKHE TPeoOpa3oBaHms U PacyeThl, IPUBOISIINE K MPABHIBHOMY OT-
BETY, ¥ IIPE/ICTABIICH OTBET.
Te xe kpuTepHH, 4TO U Ha «3» Oayia, HO B MAaTEMAaTHYECKUX MTPE0OPa30BaHMAX MIIH BHIYMCICHUSX JIOITYIIIe- 2
Ha onIMOKa, KOTOpasi IpuBeJia K HEBEPHOMY OTBETY.
[IpaBunbHO 3ammcanbl «JlaHo», HEoOXoAMMBIE (OPMYINBI, OTBET, HO HE TpEACTaBICHBI MpeoOpa3oBaHMs, 1
MPUBOJISIINE K OTBETY.
OnennBanne yactu C momuromudeckoe. KonmmaecTBo 0amioB 3aBUCHT OT KPUTEPHEB.
Kpurtepun ouenku oTBera K 3a1anuio yposusi C Bana
[TpuBeneHo NoIHOE MPAaBMUIIBHOE PEIICHHE, BKIIOYAOIIee CIEAYIOIINe 3JIEMEHTHI: 5
-[IPaBIIILHO 3alMCaHo «JlaHo»;
-BEPHO 3aIMCaHbl (POPMYJIbI, BRIPAKAIOIINE PH3NIECKHE 3aKOHBI;
-MIPUBEJICHBI HEOOXOAMMbIE MaTeMaTHUECKHE TPeoOpa3oBaHms U PacyeThl, IPUBOMISIINE K MPABHIBHOMY OT-
BETY, Y MIPE/ICTABIICH OTBET.
Te >xe KpuTepuH, 9TO U Ha «5» OAIIOB, HO B MaTEMaTHYECKUX NMPE0OPa30BAHMUSIX WIIM BBIYHCICHHSX JIOITY- 4
IIeHa OMIMOKa, KOTOpasi MPHUBEJIa K HEBEPHOMY OTBETY.
[IpaBunbHO 3ammcanbl «JlaHo», HEoOXoAMMbIe (GOPMYIBI, OTBET, HO HE MPEICTaBICHBI MPeoOpa3oBaHMs, 3
MPUBOJSAIINE K OTBETY.
Te xe kpuTepun, 4To 1 Ha «3» Oamna, HO ¢ 2-3 omuOKaMHy. 2
[TpaBuibHO 3anmcaHo «J/laHO», HO OTCYTCTBYET pelIeHHE KaK TaKOBOE. 1

[epeBo1 HAOpaHHBIX OAIJIOB B OTMETKY:

IIpouenT HAOpaHHBIX 0AJJ10B KoanuecTBo 6a110B OtMmeTKka
100-90 % 19-17 «5»
89-70 % 16-13 «“4»
69-50 % 12-9 «3»
Cneuuduxanus

3amaHus 4acTH A HampaBJIeHbI Ha IPOBEPKY CIEAYIOLINI 3HaHUH:

® [IOHATHA: TEMIIEpaTypa, BHYTPCHHASA DHEPIUA U CrocoObI ee N3MCHCHUA, TCIIJIONPOBOAHOCTh, KOHBEKIMA, U3JIYUCHHE,
OHEPrus TOINIMBA, YACJIbHAA TCIUIOTA CrOpaHUs, arperaTHbIC COCTOSAHNA BCIICCTBA, YACIbHAA TCIUIOTA IUIABJICHUA, UC-
MMap€HuE, KUIICHUE, SJICKTPUICCKOC TT10JIC, BHGKTpI/I‘IeCKI/Iﬁ TOK U €I0 UCTOYHUKH, DJICKTPpUICCKad 1C€I1b, MArHUTHOEC I10-

JIC, HICTOYHHKHU CBCTA,

® OIpPCACICHUC q)HSI/I‘IeCKI/IX BCJIMYUH: KOJMYECTBO TCIJIOTHI, TCIUIOEMKOCTD, HAIIPAXKEHUEC, COIIPOTUBIICHUC, MOIITHOCTDH

AJIEKTPUIECKOTO TOKA, CAMHULBI MX U3MEPEHNs, PopMyJIbl;
3ananue B1 HanpaBieHO HAa MPOBEPKY CIETYIOMINI 3HAHHIA:

v/ YCTpOWCTBO ¥ TPUHIMII JAEUCTBHSA: JABUraTels BHYTPEHHErO CrOpaHMs, MAapOBOM TYpOUHEBI, HA3HAUEHHE DIIEKTPOCKO-

Ia, aMmIepMeTpa, BOJIBTMETPa, pe0cTaTa, IEKTPOMArHUTOB, JIEKTPHYECKOTO JBUTATEIS,
3aganus B2 u C HampaBiieHB! Ha IPOBEPKY cPOPMUPOBAHHOCTH CIICTYIOIITIN YMEHUI:

®  pemaTe KIHOYEBBIC 33/1a4H;
"  IpUMEHATH GOPMYIIBI TIPU PELICHUU 3a]1ad.




KontpoanHasi paboTa B paMKax NpoMeKyTOYHOIi aTTecTanuu 9 Kiace

BapuanTt 1
Al. ABTOMOOHIB 32 2 MUH YBETUUMI CKOPOCTH ¢ 18 km/4 10 61,2 kxm/4. C KakMM yCKOpEHHEM JABHTaJICsl aBTOMOOMIIB?
1) 0,1 m/c?
2) 0,2 m/c?
3) 0,3 m/c?
4) 0,4 m/c?

A2. Ha pucynke nokasaH rpad ik 3aBHCHMOCTH CKOPOCTH ABIDKEHUS Tena oT BpeMeHH. [lox kakoi 6ykBoit m300pakeH
rpaduK yCKOpEHHs 3TOro Tena?

v, M/c A}

|
|
|
|
|
I
I
|
I
H
3

< Mm/c?

>
1 2 31,c

HA A 3)B

2)b 4Hr

A3. C kakoii cuiioi IpuTATUBalOTCA JABa kopadis maccamu o 10 000 T, HaxoAsIIUecs Ha PacCTOSHUM 1 KM OJIMH OT
JIpyroro?

1) 6,67 mxH

2) 6,67uH

3) 6,67 H

4) 6,67TMH

A4. B copeBHOBaHUSX 110 MEPETATMBAHUIO KaHATA YYACTBYIOT YEThIpE MalbulKa. BieBo TAHYT KaHAT JIBa MaJlbuMKa C
cunamu 530 H u 540 H cooTBeTcTBEHHO, a BIIpaBo — Apyrue 1Ba manpuuka ¢ cuiamu 560 H u 520 H cootBercTBen-
HO. B Kakyto CTOPOHY U C KaKO# pe3ylbTUPYIOIECH CHIION OyIeT MepeTSHYT KaHaT?

1) Bopago, ¢ cunoii 10 H

2) BieBo, ¢ cuioit 10 H

3) BieBo, ¢ cuoi 20 H

4) Oyner HUYbS

AS5. Ha pucyHke n300pakeHa 3aBUCUMOCTb aMIUTUTY/Ibl yCTAHOBUBIINXCS KOJIeOaHUM

MAasITHUKA OT YaCTOTHI BHIHY)KJAIOILEH CHIIbl (pe30HaHCHAsl KpHuBasi). YeMy paBHO OTHOIIEHHE aMIUIUTYAbI YCTaHO-
BUBIIUXCS KOJICOAHUM MasTHUKA Ha PE30HAHCHOW YaCcTOTE K aMIUIUTY/IE Kojiebanuii Ha yactoTe 0,5 ['ii?

A, cM
”)T : s S ===
8 |
6 | E
4 =)
2 =
| 1 > 1) 10 3)4
0051 1,52 25 3v,Iu__ 25 42 )

Lav. 11 pavyune novvpamea upuouvay aaoa onr 0K, TI0 KOTOPOMY TCUCT 3JICKTPUYCCKUN TOK B HAIIPABJICHWUU, YKAa3aH-
HOM CTpeJ'IKOﬁ. Burok PACIIOJIOKCH B FOpH3OHTaJ'ILHOfI mwiockoctu. Kak HalpapJICH BEKTOP MHAYKIIUU MArHUTHOT O
I10JI1 TOKa B LEHTPE BUTKA?




1) BepTHKaIBHO BBEPX |

2) TOPU30HTAIBLHO BJIEBO «—

3) TOpU3OHTAIILHO BIPAaBO —

4) BepTUKAJILHO BHU3 |

A7. IlopsakoBbIii HOMep alfOMUHHS B Tabmuiie Menaeneesa 13, a MmaccoBoe 4uciio paBHO 27. CKOJBKO AIIEKTPOHOB
BpalaeTcsi BOKPYT siApa aToMa aJlOMHUHUS?

1)27

2)13

3)40

4)14

A8.Kaxas cua nelicTByeT cO CTOPOHBI OTHOPOJHOTO MarHUTHOTO oS ¢ nHAyKuuei 30 M Ha HaXoAsIIuiics B T1O-
JIe IPSMOJIMHEHHBIN TIpoBO AytnHOM 50 cM, 1o KoTopoMy uaeT Tok 12 A? IIpoBox oOpa3yer npsMoii yroj ¢ Harpas-
JIEHNEeM BEKTOpa MAarHUTHOW MHAYKITUH TTOJISL.

1)18H

2)0,18H

3)1,8H

4) 0,018 H

B1. [Ipurasice ¢ Ha4aabHOM CKOPOCTBIO 54 KM/4, aBTOMOOMIB 3a 10 ¢ mpomen myTh 155 M. Kakyto ckopocTs oH nipu-
oOpen B KOHIIE MyTH?

B2. Ha BaroneTky maccoii 50 Kr, KaTsIyrocs [0 TOPU3OHTAIBHOMY ITyTH €O CKOpocThio 0,2 M/C, HACHITaH CBEPXY
200 kr me6Hs. Kakoli nmpu 3TOM cTaHET CKOPOCTh BArOHETKH?



KontpoanHasi paGoTa B paMKax NpoMe:KyTOYHOM aTTecTannu 9 kiaace
Bapuanr 2

Al. ABTOMOOWIIb 33 2 MUH YBEJIMYHII CKOPOCTh ¢ 36 kM/u 110 122,4 kM/4. C KaKMM YCKOPEHHEM JBUTAJICS aBTOMO-
Omin?
1) 0,1 m/c?
2) 0,2 m/c?
3) 0,3 m/c?
4) 0,4 m/c?
A2. Ha pucyHke nokasaH rpa)vk 3aBHCUMOCTH CKOPOCTH JBH)KCHUS Telia OT BpeMeHu. 1o kakoli OyKkBo# 300pakeH
rpaduK yCKOpEHHs 3TOro Tena?

v, M/C A

20.4-

10 T
0o 1 2 3 7, c

\ 4 M/c?

——
12 3 e

1A 3)B

2)b 4T

A3. C kakoii cuiioi IpuTsATUBaloTCs ABa kopadis maccamu 1o 20 000 T, HaxXoAsIIUeCs Ha PACCTOSHUM 2 KM OJIMH OT
Ipyroro?

1)6,67mxH

2) 6,67 mH

3) 6,67 H

4) 6,67 MH

A4. Morormukn «MxI15» numeer maccy 195 kr. Kakum ctaneT ero Bec, €ciii Ha HEro ca/ieT yesnoBek maccoit 80 kr?
1) 275 kr

2) 1150 H

3)2750 H

4) cpeau IpeIOKSHHBIX OTBETOB HET BEPHOTO

A5. Ha pucyHke n300paxkeHa 3aBUCHMOCTb aMILUIUTY/Abl YCTAHOBUBIINXCS KOJICOAHUI MasTHUKA OT YaCTOTHI BBIHY-
JKIArOIIEeH cHiThl (pe30HaHCHAs KpuBasi). UeMy paBHO OTHOIIEHUE aMIUIUTYIbl YCTAHOBUBIIMXCS KOJICOaHUH MasiTHHKA
Ha PEe30HAHCHOH YacTOTe K aMIUIMTY I KoieOaHuii Ha yactore 1,5 ['?

1) 2 3)4 0 051 L5 2 25 3v,Inn
2)10 4)5
A6. Ha prucyHke n300pakeH IPOBOJIOYHBIH BUTOK, [0 KOTOPOMY TEYET JICKTPHUECKHI TOK B HANPABIICHUH, YKa3aH-
HOM CTpenKkoi. BUTOK pacroio’keH B TOpU30HTaANIbHOM TJI0CKOCTH. Kak HanpaBiieH BEKTOP MHIYKIIMU MarHUTHOTO
OJIsl TOKA B LICHTPE BUTKA?




1
2)
3)

TOPHU30HTAJIBHO BIIPaBO —>
TOPHU30HTAJIBHO BIIEBO <—
BEPTUKAIBHO BHU3 |
BEPTUKAIBHO BBEPX 1
A7. IlopsakoBerit HoMep ¢dTopa B Tabimie MenzaeneeBa 9, a MaccoBoe Yrciio paBHO 19. CKOJIBKO 2JIEKTPOHOB Bpara-
eTCsl BOKPYT siipa aroma ¢ropa?
1)19
2)10
3)9
4)28
A8. KakoBa HHIYKIIMS MarHUTHOTO I0JIs, B KOTOPOM Ha MPOBOJHUK ¢ TOKOM 25 A naeiictByet cuna 0,05 H? [{nuna
npoBoJgHMKa 5 cM. HanpasneHus TMHUE WHAYKIMY ¥ TOKa B3aUMHO TIEPIICHANKYISPHBL.
1) 4Tn
2) 0,04 Txn
3) 0,4Tn
4) 0,004 Tn
B1. [Ipurasice ¢ Ha4aJabHOI CKOPOCTBIO 36 KM/4, aBTOMOOMIH 3a 10 ¢ mpomen myts 105 M. Kakyto ckopocTs oH nipu-
oOpen B KOHIIE yTH?
B2. J/IBa Heympyrux Tena, MacChl KOTOPBIX 2 U 6 KT, IBIKYTCS HABCTPEUY APYT APYTY CO CKOpOCTsIMH 2 M/c kaxkaoe. C
KaKOH CKOPOCTBIO M B KAKOM HarpaslieHHH OyIyT ABUTaThCS 3TH TeJa mociie yaapa?



KOMMeﬂTapﬂl/I K BBINOJHEHHUIO 3aIaHN .

Uroroseiii Tect 3a roa coctouT u3 10 3amanuit, pa3aeNeHHBIX Ha IBa YPOBHSI CJIOKHOCTH.

Yposers A — 6a30BsIi (8 Bompocos). K kak1oMy 3a1aHHAIO 3TOTO YPOBHS JaHBI YETHIPE BApHaHTa OTBETA, TOJIBKO
OJIMH U3 KOTOPBIX BEPHBII.

VYporenb B — 6omnee cnoxHbi (2 Bompoca). TpebyeT pelieHus 3a1a4qu ¢ UCIONb30BaHUEM He Ooiiee IBYX hopmyt.
Ha BBINOHEHNE UTOTOBBIX TECTOB OTBOJUTCS 45 MUHYT.

Kpurepun oneHku oTBeTOB

B 3aBucuMocTr 0T OpMEI 3a1aHUS UCTIONB3YIOTCS PA3IMYHBIC (JOPMBI OIICHUBAHUSL.
3a KaXxa0e MPaBMUIIHHO BRITIOJTHEHHOE 3a1aHie YacTH A Hauucisiercs 1 6aim.
OnenuBanue 3ananust Bl u B2.

Kputepum onieHKH oTBeTA baaa

[IpuBeneHo MosHOE MpaBUIBHOE PEIICHNUE: 3
-TPaBUIIBHO 3amucaHo «Jlanoy;

-BepHO3aNKCcaHbl OPMYIIBI, BRIPAXKAIOIINE PU3NUECKIE 3aKOHBI,

-IPUBECHBI HEOOXOTMMBIE MATEMAaTHIECKIE TPEOOPA30BAHMS U PACUETHI, PUBOISIINE K TPABIIIEHOMY
OTBETY, U NPECTABIECH OTBET.

Te xe kpuTepuu, 4To U Ha «3» 0allia, HO B MAaTeMaTHYECKUX MPe0Opa30BaHUsMX MM BEIYUCICHUSX JI0- 2
IyIIeHa OMMOKa, KOTOpasi IpUBeEIa K HEBEPHOMY OTBETY.
[IpaBunsHO 3amucans! «JlaHo», HeoOXoauMbIe (HOPMYITBL, OTBET, HO HE MPEACTABICHEI IPE00pa3oBaHus, 1

HPUBOJSIIINE K OTBETY.

[lepeBoa HaOpaHHBIX OAJIIOB B OIIEHKY:

IIpouenT HaOpaHHBIX 0aJ1710B KosnyecTBo 62/1510B Ouenka
100-90 % 14-13 «5»
89-70 % 12-10 «»
69-50 % 9-7 «3»
Cneuupuxaums

3ajaHus 4acTH A HalpaBJIeHbI Ha IPOBEPKY CIEAYIOIINI 3HAHNN:

[IpsMonHelHOE paBHOYCKOPEHHOE ABMKECHHE: MTHOBEHHAsI CKOPOCTb, YCKOPEHHE, IEpPEMEICHHE.

I'paduiku 3aBUCMMOCTH KWHEMAaTHYECKUX BEJIMUYMH OT BPEMEHH TP PABHOMEPHOM M PaBHOYCKOPEHHOM JBIKe-
HUM.

Wnepuuansable cucteMsl otcueTa. IlepBriii, Bropoii 1 TpeTuii 3akoHbl HetoToHa. CBOOOAHOE NaneHune. 3aKoH
BCEMHUPHOT'O TSATOTEHHUS.

Mexannueckue konebanus. CBoOoHbIe Konebanus. KonebarenbHas cucrema. [IpyXxWHHBII 1 MaTeMaTn4ecKuit
MasTHUKA. AMIUIUTYZAA, IEPHOA, YACTOTa KOJICOaHUH.

Wnpykius MmarHuTHOTO 1ojst. MarHuTHBIN moToK. OOHapyKeHHEe MAarHUTHOTO TOJIS 110 ICHCTBUIO Ha 3JIEKTpHYe-
ckmii ToK. [IpaBmiio nesoii pyku. Cuita Amiepa.

CocraB aTOMHOTO si71pa. 3aps0BOE U MacCOBOE YHCIIA.

3ananus yactu B u C HampaBieHbI Ha TPOBEPKY C(HOPMHUPOBAHHOCTH CIICAYIOIINH YMEHUI:

. peuaTh KJIKYCBBIC 3a/1a4U;

"  IpuUMEHATH GOPMYIIBI TIPU PELICHUH 3a]1a.
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