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MNOACHUTEJIbHAS 3AIINCKA
PaGouass mporpamMma mo (u3MKe a7 OCHOBHOW INKOJIBI TPEAHA3HAYCHA U ydamuxcs 7-9 -X KiaccoB  00meo0pa3oBaTeIbHBIX KO

IIporpamma BKJIOYAEeT BOCEMb Pa3/iesioB:
«[TosicHUTEIIbHAS 3ATTHCKAY.
OOm1ast xapaKTepUCTHKA Y4eOHOTO MpeIMeTa, Kypca.
Onucanue Mecta yaeOHOTO MIpeAMETa, Kypca B yaeOHOM IIJIaHe.
Onucanrie IEHHOCTHBIX OPUEHTUPOB COJIEPKAHUS yIEOHOTO TIpeIMeTa.
JInuHOCTHBIE, METANPEIMETHBIC M ITPEIMETHBIC PE3YJIbTaThl OCBOCHHS YU4EOHOTO MpeIMeTa, Kypca.
Copep:xanue yueOHOTo MpeIMeTa, Kypcea.
KanennapHo-TeMaTnyeckoe MiaHUPOBAHUE C YKa3aHHUEM OCHOBHBIX BUJIOB YUCOHOM JCSITEIBHOCTH 00yYarOIIUXCSL.
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Onwucanue MaTepuaIbHO-TEXHUIECKOTO obecrieuenus: oopazoBarenbHoro npouecca 1 ®OC (hoH[ OIEHOYHBIX CPEACTB).
Pa6Gouas nporpamma pa3padoTana Ha OCHOBe CJIeIYIOLINX HOPMATHBHO-NTPABOBBIX JOKYMEHTOB:

0 denepaqbHOTO TrOCYJapCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO oOmIero oOpa3oBaHus (YTBEpKAEH IpHKa3oM MuHHCTEpCTBa
obpa3oBanus U Hayku Poccuiickoit @enepauuu ot 17 gexadps 2010 r. N 1897);

0 Konuenuus a1yXOBHO-HPABCTBEHHOT'O PAa3BUTHUS M BOCIIUTaHMS JIMYHOCTH rpaxaanuHa Poccuu. — M.: Ilpocsemenne, 2014.-24 ¢. O

[Tpumepnas nporpamma OOO: «®Puznka» 7-9 knaccel (0a30BbIi ypoBeHb) U aBTOpckoi porpamMMel E.M.I'yTHuka, A.B.Ilepbimkuna

«Duszuka» 7-9 KiL.;

O INocTtanosnenwus ['maBHOTO rocyaapcTBeHHOToO caHuTapHoro Bpada P® ot 29 nexabps 2010 roga Ne 189 «O6 yreepxaenuu CanlluH
2.4.2.282110 «CaHuTapHO-3IUIEMUOJIOTHYECKUE TPeOOBAHUS K YCIOBUSAM M OpraHU3alui 00y4eHus B 00111e00pa30BaTeNbHBIX YUPESKIACHUAXY;

O IIpukaza MunoOpuayku Poccun ot 31.03.2013 1. Ne 253 «O0 yTBep»k/1eHUU NepeyHs y4eOHUKOB, PEKOMEHIyEMBIX K HCIIOJIb30BAaHHIO ITPH
peanu3anui UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAINIO 00pa30BaTebHBIX MPOTPaMM HavaIbHOTO OOIIET0, OCHOBHOTO OOIIETO, CPEHEr0 00IIero



obpazoBanusi»; 0 OcHoBHoli oOpazoBatensHOl porpaMMel OO0 MBOY COIII Ne 183 r HoBocuOupcka ¢ yriyOieHHbIM H3yYeHHEM IPEMETOB
XOL.

[TporpaMma eTau3upyeT U paCKphIBACT COACPKAHKE CTAHIAPTA, OMPEIEsIeT OOIIYI0 CTPATETHIO O0YICHHS, BOCIIUTAHUS U PA3BUTHS yUAIIHXCS
CpeICTBaMHU y4EOHOIO MpEAMETa B COOTBETCTBUHU C LEISIMH U3YUEHHUS PYCCKOTO sI3bIKa, KOTOpBIE ompeseseHbl denepallbHbIM TOCYIapCTBEHHBIM
CTaHJapTOM 00IIero 00pa3oBaHUsI.

IkonbHBIH Kype GU3UKH — CHCTEMOOOPA3yIOUIN A1l €CTECTBEHHOHAYYHBIX YYEOHBIX PEAMETOB, IIOCKOJIBKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE
COJIep>KaHusl KypCOB XMMHUHU, OMOJIOTHH, Teorpaduu 1 aCTpOHOMUH.

®dusuka - HayKa, u3yvaromias HauOosiee oOlIe 3aKOHOMEPHOCTH SIBJIEHUI MPUPO/Ibl, CBOMCTBA U CTPOEHNUE MAaTEPUH, 3aKOHBI €€ JBHUKeHUs. OCHOBHBIE
HNOHATHUS (PU3UKU U €€ 3aKOHBI HCIOJIb3YIOTCS BO BCEX €CTECTBEHHBIX HAayKaXx.

du3nka U3y4aeT KOJUYECTBEHHBIE 3aKOHOMEPHOCTH NPUPOAHBIX SBJICHUN U OTHOCUTCSA K TOYHBIM HayKaM. BMecTe ¢ TeM I'yMaHUTapHBII OTCHIIH A
¢u3uku B GOpMHUPOBAHUU OOLLIEH KapTUHBI MUpa U BIMSHUYU HAa KAYECTBO KU3HH YEJIOBEUECTBA OUEHb BBICOK.

B coBpemeHHOM Mupe poiib (PU3MKHM HETIPEPBIBHO BO3PACTAET, TaK Kak (PU3MKa SBJISETCSI OCHOBOM HayYHO-TEXHHUYECKOro mporpecca. Vcrnonb3oBaHue
3HAHUU M0 PU3MKE HEOOXOAMMO KaXI0MYy JJIsl pELICHHs] TPAKTUUECKUX 3a/1a4 B IOBCEITHEBHOM KU3HU. Y CTPONCTBO U MPUHIUN JeHCTBUS OOJBIIMHCTBA
MIPUMEHSIEMBIX B OBITY U TEXHHUKE IPUOOPOB U MEXaHU3MOB BIIOJIHE MOT'YT CTaTh XOPOIIEH MIUTIOCTpalueil K ©3y4aeMbIM BOIIPOCAM.

Ilenu n3yuenus GU3UKA B OCHOBHOM IIKOJIE CIIEAYIOIIHUE:
1. pazeumue UHTEPECOB U CIIOCOOHOCTEN yJaluxcs Ha OCHOBE TIepeIaur UM 3HAHHUM U ONBbITAa TTO3HABATEIBLHON U TBOPUYECKOM JEATEIHHOCTH; 2.
NOHUMAHUe YYAIlUMUCS CMBICTIa OCHOBHBIX HAYYHBIX MOHSATUH U 3aKOHOB (DU3HUKH, B3AaUMOCBSI3U MEXTy HUMU;
3. popmuposanue y ydamuxcs npeAcTaBlIeHui o (U3NUecKOoi KapTHHE MUPA.
JlocTIKEeHHE ITUX TIeJIe 00ECTICUMBACTCS PEIICHUEM C/1e0VIOUIUX 3a0aY.

0 3naxomcmeo yqamuxcsa ¢ METOAOM HAYYHOI'O IMTO3HAHUA U METOAaAMU UCCICIOBAHUS O0OBEKTOB U SIBJICHHI IIpUpoOAbI;

0 npuo6pemenue yqauMucs 3HaHUM O MCXAaHNYCCKUX, TCIUIOBBIX, JJICKTPOMAIrHUTHBIX W KBAHTOBBIX SBJICHHUIX, (I)I/BI/I‘-IGCKI/IX BCINYHUHAX,
XAPAKTCPUIYIOMIUX I3TU ABJICHHUA,



O ¢opmuposanue y ydammxcs yMeHHH HaOJIIOAAaTh NMPUPOJHBIC SBJICHUS U BBINOIHATH OIBITHI, JJAOOpaTOpHbIE PabOTHl M AKCIEPHUMEHTAJIbHbIE
UCCJIETOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMBIX B IPAKTHUECKOH KU3HH;

O osnadenue y4JamMucs TaKUMH OOIIEHAYYHBIMH MOHSATUSMH, KaK MPUPOIAHOE SBICHUE, SMIIMPHUUYECKH YCTAaHOBIEHHBIN (hakT, mpoliema, rUmoresa,
TEOPETUYECKUI BBIBOJ, PE3YNIbTAT 3KCIIEPUMEHTAIbHOMN IPOBEPKH;

0 nonHumanue ydauiMUACs OTIMYUI HAyYHBIX JAHHBIX OT HEPOBEPEHHOM MH(POPMAIINH, IEHHOCTH HAyKH IS yIOBJICTBOPEHHS OBITOBBIX, IIPOU3BO/-
CTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeTIOBEKa.

Konmpons u oyenka pe3yibmamos.
OreHKa YCBOCHMS 3HAHUM U YMCHHMM  OCYIIECTBIISCTCS B IIPOIIECCE TOBTOPEHHUS U OOOOIICHMS, BBIMOTHEHHS TEKYIIUX CAMOCTOSTCIIBHBIX paboT Ha
dTare akTyaJu3aliy 3HAaHWI U Ha 3TaIle TOBTOPCHHUS, 3aKPEIUICHUST U 0000IICHHS H3YYCHHOTO MaTepHara, PaKTHUECKU Ha KaXJIOM YPOKE, IIPOBEICHHSI
TEKYIIMX M UTOTOBBIX KOHTPOJBHBIX PadOT,  coAepXkalIuX 3aJaHHs PAa3HOTO YPOBHS CIOXKHOCTH: 3aJaHUs HEOOXOIUMOTro, MPOrpaMMHOTO U
MaKCUMAaJILHOT'O YPOBHEH (IIPH 3TOM YYCHHMKH JOJDKHBI BBITIOJIHUTH 33aHUsI HEOOXOIMMOTO YPOBHS U MOTYT BBIOMPATh 3a/IaHUs IPYTHX YPOBHEH Kak
JIOTIOJTHUTEIbHBIC U HEOOS3aTeIIbHBIC).
D} heKTUBHBIM SBISIETCS KOHTPOJIb, CBSA3aHHBIN C MCIIOJb30BAaHUEM MPOOJIIEMHO-THAIOTHYECKON TEXHOJIOTHH, B BUJIC CAMOCTOSTEIHBHOM OILIGHKH H
aKTyallu3alliy 3HAHUH Tepe]] HadaJloM U3ydeHUss HOBOro MaTepuaia. B 3ToM cirydae IeTsM mpeajiaraercsi caMuM ¢(hOopMyJIMPOBATh HEOOXOUMBIC TSI
pelIeHUs BO3HUKINECH MPOOJIEMbl 3HAHUS M YMCHHS M, KaK CJICJICTBHE, CAMUM MPUAYMaTh 3aJlaHUS IS MOBTOPCHUS, 3aKPEIUICHUS U O00OOIICHH S
n3yueHHoro panee. Takas pabota siBIsieTCS OJHUM U3 HaubOosee 3PPEKTUBHBIX MPUEMOB JUATHOCTUKH PeallbHOW CPOPMHUPOBAHHOCTH TPEAMETHBIX U
MO3HABATEIPHBIX YMEHHUN y YYAITUXCS U TTO3BONISIeT MU epeHIIMPOBAaHHO padoTaTh C O0YJArOIIMHUCS.
[TonoxxutenbHbIE OLIEHKH 32 33/IaHUS TEKYIIUX U UTOTOBBIX KOHTPOJIbHBIX PadOT SBIAIOTCS CBOCOOPA3HBIM 3aUETOM IO H3y4aeMBbIM TEMaM.
Dopmbl KOHMPONA U YUEéMa YUeOHbIX U 6HEYUEOHBIX O0CIUNCCHUN YUAUUXCA:
O mekywas ammecmayus: TECTHpOBaHUE, padOTa MO HHIUBUAYaTbHBIM KapTOUKAM, CAMOCTOSTEIBHBIE Pa0OTHI, MPOBEPOYHBIC PaOOTHI,
YCTHBIN ¥ MUCHMEHHBIA OMPOCHI, YICOHBIE POCKTHI;
0 ammecmayus no umozam obyyeHus 3a yemeepms: TECTUPOBAHUE, TUATHOCTHYCCKHUE PAOOTHI;
O ammecmayus no umozam 200a: MMarHOCTUYECKHE PAOOTHI.
Pe3ynbrathl cBOEH AeATeTbHOCTH O0OyUarOIIUEecss BHOCIT B TTOPTQENb JOCTHKEHHIA.
Hakormuienne 3TUX  OIEHOK MOKa3bIBAET PE3yAbTaThl MPOJIBUIKCHHS B YCBOCHUH HOBBIX 3HAHUHN M YMEHHUH KaXK/IbIM YYeHUKOM. Dopmbl
opzanu3zayuu yueoHo2o npoyecca
0 KitaccHOoypo4Has cucrema;



0 JIJaGopaTopHble M IPAKTUYECKUE 3aHATUS;
0 IlpumeHeHne MyJIbTUMEIMHHOIO MaTepuaa;
O PemnieHne sKCHepUMEHTANbHBIX M KaueCTBEHHBIX 3ajay; O
YPOKU-KOHCYJIbTALIUH.
B kauectBe [MOMONHUTENBHBIX (HOPM OpraHU3AlMKU O00pA30BATENBHOTO IMPOIECCAa HCIONB3YeTCd CHUCTEMa KOHCYJIbTAIMOHHOM TOAJIEPXKKH,
WH/IMBUYAJIbHBIX 3aHATHH, CaMOCTOATENIbHAS paboTa ydaluxcs ¢ UCIOJIb30BAaHUEM COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHONOTUN. Dopmbl yuema
00CMUMICeHUIL:
0 ypo4Hasi AEATEIbHOCTD - BEJCHHE TeTpaieH Mo pU3NKe, aHAINU3 TEKYIIeH yCIeBaeMOCTH,
0 BHEYpOUYHAas IEATEILHOCTh — YYaCTHE B OJMMITNAAAX, KOH(PEPEHIMIX, KOHKYPCaxX, IPEIMETHBIX HeleNIX U T.J.
Ipuopumemmnwvie memoowt u ghopmot padomot
MeTo1bl, aKTUBU3UPYIOILIME CAMOCTOSTEIbHOCTh U TBOPYECTBO YUEHUKOB:
O 26épucmuueckuii memood, NO3BOJISAIONINN HAYUUTH NIeTeH HOOBIBATh MU KOHCTPYHPOBATH 3HAHUS C MOMOIIBI0 HAONIONEHUWH, aHaU3a |
000011IeHH S ;
O memoo cunome3, 3aKIIOYAONIUICS B TOM, YTO IIKOJBHUKAM IPEUIaraeTcsi CKOHCTPYHPOBATh BEPCHH OTBETOB HA BOMPOC YUUTEIS IO
npeUiaraéMoMy 3a/IaHUIO0 HITH TpodsieMe 1 000CHOBATh CIIPABEINIMBOCTD NPESIOKEHHOM;
0 memoo odyuenusn 6 ouanoze, B X0/1¢ KOTOPOTo y4UTeNlb OPraHU3yeT JIeTeil Ha COBMECTHBIM MOMCK 3HAHUM;
0 memoo evipadbomku HeoOX00UMBIX HABLIKOG U YMEHUT HA OCHO8E YEMKUX ATI20PUNIMOG,
0 memoo nodauu u oUeHUGAHUA KAUeCmea YCeOEHUA YUedH020 Mamepuana é 6ude memamuiueckux 010K06, mecmoa.
[Tnanupyrotcs crnenyrwoue ¢opmel opzanuzayuu  yuedénozo npouyecca: (GpoHTAIbHBIC; KOJUIEKTUBHBIC; TpYNIOBBIe; paboTa B Hape;
WH/IMBUyaJIbHBIE.
B npenooasanuu npedomema d0yoym ucnonvb306amsca ciedyoujue mexHoi02u U Memoobwl:
0 IMYHOCTHO-OPUEHTHPOBAHHOE O0YUYECHHE;
0 npoGiemMHoe oOyueHue;

0 nuddepenumpoBaHHoe 00ydeHUE;
0 TexHOJOrMK O0y4YEHHS HAa OCHOBE PEIICHUs 33/1a4;

0 MeTobl MHAUBUAYAIBHOTO O0YyUEHUS;
OcobeHHoe 3HaUeHUE B IIPENoJaBaHUU (PU3UKU UMEET MIKOJIbHBIN ¢huzuueckuii Ikcnepumenm, B KOTOPbIA BXOIAT IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT U
CaMOCTOSITeNIbHBIE Ja00paTOpHbIE pabOThl yHalTUXCsl. DTU METOJIbl COOTBETCTBYIOT OCOOEHHOCTSIM (PU3NYECKON HAyKH.



Cocmae yuacmnukoe odpazoeamenvnozo npouecca u cpox peanusauyuu npozpammul: IlporpamMmma mmeer 0a30BbIi ypOBEHb, pacCUMTaHA Ha
yuarmmxcs 7-9 kinaccoB 00mieoopa3zoBarebHOM mKoIbL. [IporpamMma paccunTana Ha TPH roja.

Mecmo yuedonozo npeomema 6 yueonom naamne:
B yue6noM mmane MBOY COLI Ne 183 r HoBocubupcka Ha uzydenue npeamera « @U3nka» OTBOAUTCA CIEAYIOIIEE KOJIMYECTBO YaACOB!

Knacc Kon-60 uacoe 6 Kon-6o yueonvix Bcezo uacoe 3a Mecmo ¢ yueonom
Helenlo Helenb YueoHwlii 200 naane
7 ki1acc 2 35 70 OO0s13aTenbHAs 4YacTh
8 kiacc 2 35 70 VII,
9 kaacc 2 34 68 €CTECTBEHHOHAy4YHast
HTOoro Ha oCHOBHOI 208 yacos npeMeTHas 001acTs,
CTyNeHH yueOHbIl peaMeT «Pu3n-
Ka»

JIMHUSA YYEBHO-METOJANYECKHUX KOMIIVIEKTOB,

OBECIEYMUBAIOIUX MPOIECC ®U3UYECKOI'O OBPA3OBAHUSA 110 JAHHON IMPOT'PAMME

(7-9 KJIACCBI)

YyeOHuKH

Yyeounie
nocoous

MeTtoanuyecKkue mocoous




[Teppimkun A.B. YueOunk «Pusuka 7
Kkimacce». Mocksa, «Jlpodax, 2017

[IIaxmarosa B.B., ledep O.P. ®usuka. 7 kiacc,
Jlnarnoctuyeckue paboTh

dusuka. Meroamnueckoe rmocodue. 7 xKiace
(aBTOp H. B. Qunonosuu).

[epoimkun A.B. YueOnuk «®Pusuka §
kiaccy. Mocksa, «Jlpoday, 2019

[Maxmarosa B.B., lledep O.P. dusuka. § knacc,
Jlmarnoctrdeckue padoThI

®dusuka. Metoandeckoe mocobue. 8 Kiacc
(aBTOp H. B. Qunonosuu).

IleppiukuH AB, Tyrauxk E.M.
Vueonuk «Pusuka 9 xiracc». Mocksa,
«dpodar, 2019

Jlykamuk B.U. CoopHuk 3a7a4 no ¢puzuke 7 — 9
kiaccel. Mockaa, «I[Ipocsemenuey, 2014.

dwuzuka. Meroguieckoe mocodue. 9
knacc(aBropsl: M. ['ymuuk, O. A. Yeprukosa).

Kupux JILA. ®usumka 7-9. PazHOypOoBHEBbIE
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI.

Mockaa, «Mnekcay, 2016.

MynabTUMEIUHOE TIPHIOKEHNE K ydyeOHukam 7, 8, 9
kimaccoB A.B. Ilepwimkuna. KoHCTpYyKTOpPBI YpOKOB.
Mockga "Jlpoga". 2014

PA3JIEJ L.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEMETA JIMYHOCTHBIE, METAIIPE/IMETHBIE "
INPEAMETHBIE PE3YJIBTATbBI
(II0 TOOJAM OBYUYEHMUS)
7 KJIACC

JINYHOCTHBIMM pe3y/abTaTaMM H3ydeHUs Kypca «Pusukay B 7-M Kiacce siBisiercs GopMupoBaHUE CASAYIOUIMX YMEHUIA:
1. OmpenensaTh U BBICKAa3bIBaTh MOJI PYKOBOJCTBOM I€Aarora caMmble oOLIue Ui BCeX JIOACH MpaBuiia MOBEACHUS IMIPHU COTPYIHUYECTBE
(3THYECKUE HOPMBI).
2. B mpennoskeHHBIX MeJaroroM CUTyalusx oOIeHus U COTPYIHUYECTBa, ONMUPAsICh Ha O0IIKE 71 BCEX MpaBuia MOBEICHUs, AeNaTh BHIOOD,
IIPU MOAJIEPIKKE IPYIMX YYACTHUKOB TPYIIIBI U NIE€AAarora, Kak MmocTyIUTh.
3. CpencTBOM JOCTHXKEHUS 3THX PE3Yy/IbTaTOB CIY)KUT OpraHU3alus Ha YPOKe MapHO-TPYIIOBON pabOTHI.
MeranpeaMeTHbIMH pe3yJabTaTaMM U3y4eHUs Kypca «DPusnka» B 7-M Kjacce SBIAIOTCS (POPMUPOBAHUE CIEIYIOIMIMX YHHBEPCAIbHBIX yYEOHBIX
nevicteuii (YY ).
Pezynamuenvie YY/I:

1. Omnpenensats U GOPMYITHPOBATH IIEITb ACATEILHOCTH HA YPOKE.

2. [IporoBapuBark 1OCIEN0BATEIBHOCTD ACHUCTBUN HA YPOKE.

3. VY4uThCS BBICKA3bIBaTh CBOE MPEANOI0KEHNE (BEPCHIO) HA OCHOBE paboThl C MILTIOCTpaIel yueOHuKa.

4. VYuutecs paboTaTh MO NPEATOKEHHOMY YUUTEIIEM IIJIaHy.

S. CpenctBoM (HOpMHUPOBAHHS ITHX JIEHCTBUM CIY>KUT TEXHOJIOTHS MPOOJIEMHOTO AHajiora Ha 3Tare HM3y4eHHUs HOBOTO
MaTepuaia.

6. Y4uThCs 0TIINYaTh BEPHOE BBINIOJHEHHOE 33JJaHUE OT HEBEPHOTO.

7. Y4UTbCSI COBMECTHO C YUUTENIEM U IPYTUMH YYEHUKaMH J1aBaTh YMOLIMOHAJIbHYIO OLIEHKY JE€ATEeIbHOCTHU KJlacca Ha YpOKe.

8. CpenctBoM (hopMHUpOBaHUS ITUX JAEHCTBHUM CIY>KUT TEXHOJIOTHS OLIEHMBAaHUS 00pa30BaTENIbHBIX JTOCTHKEHUN (y4eOHBIX

ycniexoB). IToznasamensuvie YY/I:
OpueHTUPOBaTHCS B CBOEH CUCTEME 3HAHMI: OTIMYATh HOBOE OT YK€ U3BECTHOTO C MIOMOIIBIO YUUTETIS.

1. Jlenate npeaBapuTeabHbIH OTOOP MCTOUYHHMKOB MH(GOpPMAIMU: OPUEHTHUPOBATHCA B y4eOHUKE (Ha pa3BOpOTE, B OIJIABJICHUH, B
CJI0Bape).
2. JloObIBaTh HOBBIE 3HAHUSA: HAXOJIUTH OTBETHl HA BONPOCHI, HCIOJIB3YsSd Y4eOHUK, CBOM XM3HEHHBIH ONBIT U HH(pOpMaLHIO,

MIOJIyYEHHYIO Ha YPOKE.
3. [TepepabarbIBaTh MOSYYEHHYIO HH(DOPMALUIO: 1€1aTh BBIBO/BI B PE3yJIbTaTe€ COBMECTHOW pabOThI BCETO Kilacca.



4. [TepepabatbiBaTh MOMYyYEHHYIO HH(POPMAIIUIO: CPAaBHUBATH U KIACCU(PHUIIMPOBATH.

5. [TpeoOpa3zoBbIBaTE MHGOPMALIUIO U3 OAHON (POPMBI B IPYTYIO: COCTABIISATH (PU3NUYECKHE pacCcKa3bl M 33]1a4H HAa OCHOBE MTPOCTEHTIIIX
¢du3nueckux Moaenel (MpeAMeTHBIX, PUCYHKOB, CXEMaTHYECKIX PUCYHKOB, CXEM); HAXOIUTH U (POPMYIIMPOBATH PEIICHUE 33]]a4H C IOMOIIIBIO
IpoCTeHIINUX Mozesnel (IpeAMETHBIX, PUCYHKOB, CXEMaTHUYECKUX PUCYHKOB, CXEM).

6. CpenctBoM (hopMUpOBaHUS ITUX ACHCTBHIA CIYXKHT Y4eOHBI Marepwan W 3afaHus yuyeOHHWKA, OPUCHTUPOBAHHBIC HA JIMHUH
pa3BUTHUSA CPEJICTBAMU IIpeIMETa.

Kommynuxamuenwvie YY/I:

1. JIOHECTH CBOIO MO3MIIMIO 10 APYTUX: 0QOPMIISTH CBOIO MBIC/Ib B YCTHON M MUCHMEHHOM peur (Ha YPOBHE OJJHOTO MPEII0KEHHSI
WJIH HEOOJBIIIOTO TEKCTA).

2. CrnywaTh ¥ IOHUMATh pedb JIPYrHX.

3. YuTarh ¥ IEpECKa3bIBaTh TEKCT.

4. CpenctBoM (GOPMHUPOBAHUS ITHX JICHCTBUN CITY)KUT TEXHOJIOTHS MPOOIEMHOT0 Arajiora (00Y KA U TOABOISIIUIN TUAJIOT).

5. CoBMecTHO A0roBapuBaTbCA O IpaBUjIax O6HIGHI/I$I " IMOBCACHHUS B IIKOJIC U CJICA0BATHh UM.

6. Y4uThCS BBIOJIHATE PA3JIMYHBIE POJIM B rpymie (JIUaepa, UCIIOJIHUTENS, KPUTUKA).

7. CpenctBoM (GOpMUPOBAaHMS ITHX ACUCTBUM CIy)KMT OpraHu3anus padoThl B Mapax M MajblX rpynmnax (B METOJUYECKHX
PEKOMEHIALIMAX 1aHbl TAKKE BApUAHTBI IPOBEJCHUS YPOKOB).
IIpeaMeTHBIMU pe3yabTaTaMM H3ydeHUs Kypca «Du3nkay B 7-M Kilacce SABISIOTCS (OPMUPOBAHUE CIETYIONNX YMEHUI:
1-ii ypoBenb (HeoOxoaumblii) CemuknaccHux
Hayyumca:

Tonumams cmvict nonsmuii:
O (1)I/I3I/I‘IGCKOC SABJICHUC, (1)I/I3I/I"IGCKI/II71 3aKOH, (1)PI3PI‘-ICCKI/IC BCIIMYHHEI, B3aHMOHeﬁCTBHC;

O cMbich GU3HMYECKUX BETUYHH: MYTh, CKOPOCTh, Macca, INIOTHOCTh, CHJIA, JIaBJIeHHEe, pa0oTa, MOIIIHOCTh, KHHETHYECKasi SHEPTUs, TOTCHIIMAJIbHAS
SHEeprus, KO3(PPHUIMEHT MOIE3HOTO ACHCTBUS;
CMBICTL QUBUYECKUX 3AKOHOB:

0 3axon Ilackans, 3akoH Apxumena.

2-ii ypoBeHb CemuknaccHuk
ROJIyYUM 603MONCHOCHIL HAYUUMbCAS



- cobupams YCTAaHOBKH IS SKCIIEPUMEHTA MO OMMCAHUI0, PUCYHKY M TIPOBOAUTH HAOIIOACHUS U3Y4aeMBbIX SBIICHUN; - u3mMepams maccy, 00bEM,
CUITY TSDKECTH, PACCTOSIHUE; MTPEICTABIAThH PE3YJIbTaThl H3MEPECHUH B BUIC TAOJIHII, BBISIBIISITH AMITUPUUYCCKUE 3aBUCUMOCTH;

- 00bsACHAMb PE3YNIbTAThl HAOIIOICHUHA U KCTIEPUMEHTOB;

- npUMeHsMb IKCTICPUMEHTAIILHBIC PE3YIIbTATHI ISl IPEACKa3aHusl 3HAYCHHSI BEJIMYHMH, XapaKTePUIYIOMIHNX X0 (DU3MUECKUX SBICHHUIA,

- 8blpadicams Pe3yNbTaThl U3MEPEHUN U pacu€TOB B €AMHULIAX MEXIyHAPOIHONU CUCTEMBIL;

- pewiams 3a/1a4d Ha IPUMEHEHHE N3YYCHHBIX 3aKOHOB;

- NPUBOOUMb IPUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NUECKUX 3aKOHOB;

- UCNONIL308aMb IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOH ICATEILHOCTH U B IIOBCEAHCBHOW KHU3HU.

8 KVIACC

JINYHOCTHBIMM pe3yIbTaTaAMM H3y4YEHHS MPEIMETHO-METOANYECKOro Kypca «Dusuka» B 8-M Kinacce sABIseTcs (OPMUPOBAHUE CIECTYIOIIUX YMEHUH:
1. CamocTosiTeNIbHO ONPENENITh U BHICKA3bIBaTh OOIIME JAJISl BCEX JIFOJIEH MpaBuiia MOBEICHUS PU COBMECTHON paboTe U COTPYTHUYECTBE
(3TUYECKHE HOPMBI).
2. B npemioXeHHbIX MEAaroroM CUTYallUsx OOLIEHUS U COTPYJHUYECTBA, OMUPAsCh HA OOIIME IS BCEX MPOCThIe MpaBWia MOBEACHUS,
CaMOCTOSITEIIEHO JIEJIaTh BEIOOP, KAKOW MOCTYIOK COBEPIIUTb.
3. CpeacTBoM AOCTHKEHHS STUX PE3yAbTAaTOB CIYXKHUT YUeOHBIM MaTepuai W 3a/aHus yuyeOHMKA, HAlleJIeHHbIC HA 2-10 JIMHUIO Pa3BUTHUS —
YMEHHUE ONPEIEIATh CBOE OTHOLIEHUE K MUPY.
MeTanpeaMeTHbIMU pe3yJbTaTaMu H3yueHUs Kypca «Dusmka» B §-M Kiacce SBISIIOTCS (POPMHUPOBAHUE CIEAYIOIIMX YHUBEPCATBHBIX YYEOHBIX
JEWCTBUU.
Pezynamuenvie YY/I:

1. OmnpenensTh 1eb AeATeIbHOCTH Ha YPOKE CAaMOCTOSITENBHO.

2. Y4YuThCS, COBMECTHO C YUYUTEIEM, OOHAPYKUBATH U (POPMYIMPOBATH YUEOHYIO TPOOJIEMY COBMECTHO C YUUTEIIEM.

3. VY4uThCS MIIAHUPOBATH YIEOHYIO AEATEIBHOCTD Ha YPOKE.

4. Bricka3bIBaTh CBOIO BEPCHUIO, MBITATHCA MpeiaraTh Cocod e€ mpoBepKH.

5. PaGotas mo mnpemiokKeHHOMY IUIaHY, HCIOJB30BaTh HEOOXOAMMBIE cpeacTBa (y4eOHUK, MpocTeiiine Nnpuoopsl |
UHCTPYMEHTBHI).

6. CpenctBoM (OpMUPOBAHUS ATUX JCHCTBUI CIYKXUT TEXHOJOTHUS MPOOJIEMHOTO AMajora Ha JTane M3ydyeHUss HOBOTO
Marepuara.

7. OmnpenemnsTh YCIENIHOCTh BBITIOJHEHUS CBOETO 3a/IaHHsI B IHAJIOTE C YIUTEIICM.
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8. CpenctBoM (hopMHPOBAHUS ITUX JACHCTBHI CIY>KUT TEXHOJOTHS OLIEHUBAHUS 00pa30BaTEIbHBIX JOCTHKEHUN (yueOHBIX
ycnexoB). IToznasamensuvie YY/I:

1. OpueHTHpPOBAThCS B CBOCW CHUCTEME 3HAHUWI: MOHMMATh, YTO HY)XHA JONOJHHUTEIbHAA MH(pOpManus (3HAHUS) Ui PEILCHHS
yueOHOW 3aJaud B OJIMH IIar.

2. Jlenath mpeaBapuTEeIbHBIA 0TOOP HCTOYHUKOB HHPOPMALIMY ISl peleHHs y4yeOHOM 3a1aun.

3. JloObIBaTh HOBBIEC 3HAHUS: HAXOIUTh HEOOXOIMMYIO HHPOPMALIMIO, KaK B yYeOHUKE, TaK M B MPEAJIOKECHHBIX YUUTEIEM CIOBapIX
U SHIMKIONEAUSX (B yueOHUKe 2-T0 Ki1acca JJisl 3TOro MpelyCMOTpeHa CrieluallbHas «3HIUKIONEANS BHYTPU YUCOHHUKAY).

4. JloObIBaTh HOBBIC 3HAHUSA: U3BJIEKATh HH(POPMALINIO, TIPEICTABICHHYIO B Pa3HbBIX (opMax (TEKCT, TabauIa, cXema, WILTFOCTpaus 1
zp.).

5. [TepepabaTbiBaTh MOTYyYEHHYIO HH(DOPMALINIO: HAOTIOAATD U AeNaTh CAMOCTOSTEIbHBIE BBIBOIBI.

6. CpenctBoM (OPMHUPOBAHUS ITHX JICHCTBUN CITY)KUT YUI€OHBII MaTepuall — yMeHHE OOBSICHATh MHP.

Kommynuxamuenwvie YY/[:

1. JloHecTH CBOIO TO3HIUIO 10 APYTUX: O(OPMIISITH CBOIO MBICIIb B YCTHOM M MUCBMEHHOM peur (Ha ypOBHE OJHOTO MPEIIOKEHUS
WJIH HEOOJIBIIIOTO TEKCTA).

2. CrnymaTh ¥ IOHUMATh pedb IPYTHX.

3. BeolpasuTenbHo nepeckasbiBaTh TEKCT.

4. Bcerymats B Oeceny Ha ypoKe U B )KU3HHU.

S. CpenctBoM (popMUpOBaHUS ITUX JEHCTBUM CIY)KUT TEXHOJIOTHS TPOOIEMHOTr0 Auanora (oOy>KIaroIiil U MOABOISIIHNN UAJIOT)

Y TEXHOJIOTHUSI MPOTYKTUBHOTO YTCHHUSI.
6. COBMECTHO JJOTOBAPUBATHCS O TIpaBUiIaX OOIIEHUS U MOBEICHUS B IIKOJIE U CJICIOBATh UM. Y UHTHCS BBITIOIHATH Pa3IUYHbIC POJIU

B Ipymnne (Juaepa, UCIIOTHUTENs, KpUTHKa). CpeacTBoM GOPMHUPOBAHUS ATHX JEHCTBHUI CIYKUT paboTa B MaJIbIX rpynnax (B METOAMYECKUX
PEKOMEHIAIMAX J1aH TaKOW BapuaHT MPOBEACHUS YPOKOB).

IIpenmeTHbIMHU pe3yJibTaTaMu U3ydeHHS Kypca «DU3MKI» B 8-M KIlacce SIBISIFOTCS OPMUPOBAHUE CIEAYIOMUX YMeHUI: 1-i

YPOBeHb (HE00XOAUMBI)
Bocbmuxnaccuuk nayuumesn:
Honumams cmvici NOHAMUIL:

TEIJIOBOE JIBMKEHHUE, TeIUlonepeaavya, TEIUIONPOBOIHOCTh, KOHBEKIMS, W3JIydeHHe, arperaTHoe COCTOsHHE, (a30BBIA IEpPEexo/,
AJIEKTPUUCCKUN 3apsij, dJIEKTPUUECKOE IMOJIe, TPOBOJHUK U JUAICKTPHUK, XUMUUICCKUN JIEMEHT, aTOM U aTOMHOE sJIpO, MPOTOH, HEUTPOH,
AJIepHbIE PEAKIMU CHUHTE3a U JCJICHUS], JIEKTPUUECKasl CUjla, CUJIOBBIC JIMHUM AJIEKTPUYECKOTO MOJIsI, MOH, DJIEKTpUUYECKas LEMb U CXema,
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TOYCYHBI HCTOYHUK CBETa, II0JIE 3PEHUsS, aKKOMOJAIMs, 3EpKallo, TeHb, 3aTMEHHE, ONTHYEeCKas OCb, (OKYC, ONTUYECKHH LEHTP,
OJIM30PYKOCTh M J1aJIbHO30PKOCTh, MArHUTHOE MOJI€, MATHUTHBIE CUJIOBBIC JIMHUU, 3JEKTPOMArHUTHOE IMOJ€, JIEKTPOMArHUTHbIE BOJHBI,
MOCTOSTHHBIA MarHUT, MarHUTHBIN MOJTIOC;
CMBICTL QUBUYECKUX BETUUUH:
BHYTPEHHSISI DHEPIHsi, KOJTUYECTBO TEIUIOTHI, YAeNIbHasl TEIIOEMKOCTh BELIECTBA, y/AeIbHas TEIJIOTa CrOpaHMs TOIUIMBA, YAENbHAs TEeIIoTa
napooOpa3oBaHusi, YyAelbHAas TEIUIOTa IUIABJICHUS, TEMIEparypa, TeMmIeparypa KUICHHUs, TeMIleparypa IUIaBJICHUS, BIAXXHOCTD,
AIIEKTPUUYECKHUI 3aps]], cujia TOKa, HANpsHKEHUE, CONPOTUBIICHHUE, YICIbHOE COMPOTUBICHHE, pPadOTa U MOUIHOCTh TOKa, MacCOBOE YHCIIO,
SHEPTusl CBSA3H, YIJIbl MaICHUS, OTPAXKECHUS, TPEIOMIICHUS, POKYCHOE PACCTOSIHUE, ONITUYECKAas CUIa;
CMBICT PU3UYECKUX 3AKOHOB!
3aKOH COXpaHEHMsI 3HEPIUU B TEIUIOBBIX IPOLEcCaX, 3aKOH COXPaHEHMsI JIEKTPUUECKOTo 3apsiia, 3akoH OMa JJis ydyacTKa AJIEKTPUUYECKOU
uenu, 3akoH Jlxoyns-Jlenna, 3akoH AMIiepa, 3aKOH IPSIMOJIMHEHMHOTO pacpOCTPaHEHUs CBETa, 3aKOH OTPaKEHHUS U MIPEIIOMIICHUS CBETA. 2- YPOBEHb
Bocbmuknaccnuk noayuum 603mMO0MNCHOCHb HAYUUMBCA:

- onucvieamv u 00vACHAMb (PU3NUECKHE SIBICHUS: TEIJIONPOBOJHOCTh, KOHBEKIINIO, U3JIy4YeHUE, UCTIapeHne, KOHACHCAlIMIO, KUIIEHHE, TIJIaBJIeHNUE,
KPUCTAJJIN3ALMIO, DJIEKTPU3ALUIO TeJl, B3aUMOJEUCTBUE JJIEKTPUYECKHX 3apsijioB, B3aMMOJEHCTBHE MAarHUTOB, JAEWCTBME MAarHUTHOIO IOJS Ha
IIPOBOJHMK C TOKOM, TEIIOBOE JIEUCTBUE TOKA, MEKTPOMArHUTHYIO HHAYKIUIO, OTPaKEHUE, IPEJIOMIICHUE U JUCIIEPCUIO CBETA;

- ucnoavszoséamv (HU3NYECKHE MPUOOPHI M HW3MEPHUTENbHBIE WHCTPYMEHTHI JJIsl M3MEpPEHHS (DU3NYECKUX BEIMYMH: TEMIIEPATyphl, BIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMIPSKEHHUSI, HIEKTPUIECKOTO COMPOTUBICHUS, PA0OTHI M MOIITHOCTH 3JIEKTPUUECKOTO TOKA;

- npedcmasnsims Pe3yabTaThl U3BMEPEHUH ¢ TOMOIIbIO Ta0MIL, TPa(UKOB U BBISIBIISITH HA TOW OCHOBE SMIIMPUYECKUE 3aBUCUMOCTHU: TEMIIEPATYypPhI
OCTBIBAIOLIETO TENa OT BPEMEHM, CHJIBI TOKA OT HANpsHKEHUS HAa y4acTKe LIENH, YIila OTPaKEHUs OT yIJia NMaJCHUs CBETa, yIia NMPEJIOMIIEHHs OT yIia
MaJIeHMsI CBETA;

- evipadicams Pe3yNbTaThl U3MEPEHUH U PACUETOB B €IMHULAX MeXIyHapOIHON CUCTEMBI;

- npugoouUmsb MPUMEPHI MPAKTUIECKOTO MCMOIB30BaHUS (PU3MUECKUX 3HAHUM O TETJIOBBIX, dJIEKTPOMArHUTHBIX SIBICHUSX, - peulams 3aJadd Ha
NPUMEHEHHE U3YYCHHBIX (PU3NYECKUX 3aKOHOB.

9 KJIACC
JINYHOCTHBIMM pe3yJIbTaTaMM U3y4eHHs Y4eOHO-METOANUECKOT0 Kypca «Pu3nka» B 9-M kiiaccax aBisgercss GOpMUPOBAHUE CIEIYIOMINX YMEHUMN:
1. CamocTosiTeNnbHO ONpeAENaTh U BhICKa3bIBaTh 00IIKE JJI BCEX JIIO/IeH MpaBuiia MOBEACHUS MTPU OOIIEHUH U COTPYIHUYECTBE (ITHUECKUE
HOPMBI OOILEHUS U COTPYIHUYECTBA).
2. B caMOCTOSITENbHO CO3MaHHBIX CHTYallUSX OOIICHHS W COTPYIHHUYECTBA, ONMMPAsCh Ha OOMIME Il BCEX MPOCTHIE MpaBHiIa MOBEACHUS,
JienaTh BHIOOP, KaKOM MOCTYIIOK COBEPIIUTD.
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3. CpeacTBoM JOCTHKEHUS ITHX PE3yJIbTaTOB CIYKHUT YUE€OHBII MaTepuall — yMEHHE OINPEeIIATh CBOE OTHOLICHHUE K MHPY.
MeTtanpeAMeTHbIMH Ppe3yJbTaTaAMU H3y4eHHUS Y4eOHO-METOAMYECKOro Kypca «Pu3mka» B 9-OM Kilacce SBISIOTCA (OPMHPOBAHUE CIETYIOIINX
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHIA.

Pezynamuenvie YY/I.

1. CamocrosaTenbHO (POPMYIMPOBATH LIETH YPOKa MOCTE MPEIBAPUTEIBHOTO 00CYKICHHUS.
2. Y4auThcs 00HapYKUBATh U POPMYITUPOBATH YUEOHYIO TPOOIEMY.
3. CocTaBisTh TUIaH PELICHUs MPOOIEeMBI (3a1a4H).
4. Pabotast o niany, cBEpATh CBOU AEHCTBUS C LIENbIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIINOKU CAaMOCTOSITEIBHO.
CpenctBoM (GOpMHpPOBAHUS 3TUX JCHCTBUH CIYXKHUT TEXHOJOTHS NMPOOJIIEMHOIO AMAjora Ha 3Tale H3y4eHHs HOBOTO
MaTepuaia.
6. B nuanore ¢ yuurenaeMm yuuThCs BbIpabaThIBaTh KPUTEPUH OLIEHKH U OIIPEIEIIATh CTENEHb YCIIEIIHOCTH BBIMOJIHEHUS CBOEH
paboThl U PabOTHI BCEX, UCXOMS U3 UMEIOIIUXCS KPUTEPHUEB.
7. CpenctBoM (hOpMUpPOBaHMS 3TUX ICHCTBUM CIIY’KUT TEXHOJIOIMs OLICHHBAaHUS 00pa30BaTENbHBIX JTOCTHKEHUH (Yy4eOHbBIX
ycnexoB). Iloznasamenvuvie YY/I:
1. OpueHTHPOBATHCS B CBOSH CHCTEME 3HAHWIN: CAMOCTOATENBHO MPENoiararh, Kakas nHpopManus Hy)KHa JUIs pelIeHus] yueOHOM
3a/1a4¥ B HECKOJIbKO IIAaroB.
2. Otb6upaTh HEOOXOAUMBIE /IS pelIeHHs Y4eOHOM 3a/1ayl UCTOYHUKH HH(OpMAaLIUU.
3. JloObIBaTh HOBBIE 3HAHUA: U3BJIEKATh HH(OPMALINIO, IPEJICTABICHHYIO B pa3HbIX Gopmax (TeKCT, Tabauia, cxema, WUIIoCTpaus 1
zp.).
4. [TepepabarbiBaTh MONMYYEHHYI0 HHPOPMAIUIO: CPABHUBATh U TPYHIUPOBATH (PAKThl U SIBICHUS; ONPEAEIATh NPUUNHBI SIBICHUMH,
COOBITHIA.
S. [TepepabatbIBaTh MoMyYeHHYIO HH(DOPMAIHIO: I€TIaTh BEIBOABI HA OCHOBE 0000IIEHUS] 3HAHUI.
6. [IpeoOpazoBbiBaTh HHGOPMAIIMIO U3 OJHON (HOPMBI B APYTYIO: COCTABJIATH MPOCTON IJIAaH M CIIOKHBIN IJIaH y4eOHO-HAy4YHOTO
TEKCTa.
7. [TpeoOpa3zoBbIBaTH HHPOPMAIUIO U3 OJHOM (POPMBI B APYTyIO: MPEACTABIATh HH(OPMALIMIO B BUJIE TEKCTA, TAOIUIIbI, CXEMBI.
8. CpenctBoM (HOpMUPOBAHUSI ATUX JEHUCTBUH CIyKUT yueOHbIi Matepuan. Kommynukamuenusvie YY/1:

1. JloHecTu cBOIO MO3UIMIO JIO APYTUX: 0(OPMIIATH CBOM MBICIHM B YCTHOH M MUCHbMEHHOW peud C y4€TOM CBOMX YUEOHBIX U >KU3HEHHBIX
pPEYEBBIX CUTYyaILUH.
2. JloHecTH CBOIO MO3MIIMIO J0 JAPYTHX: BBICKA3hIBATh CBOIO TOUKY 3PEHUS M MBITATHCS €€ 000CHOBATH, IPUBO/IST APTYMEHTHI.
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3. Cnymarb Apyrux, ObITaTbCs NPUHUMATD APYTYIO TOYKY 3pEHUs], ObITh TOTOBBIM H3MEHHUTH CBOIO TOUKY 3PEHUSI.

&

CpenctBoM GOPMUPOBAHUS ITUX JEHUCTBHIA CIYKHUT TEXHOJOTHS IPOOIEMHOT0 Juaiora (moOyKIaroiil | MOABOSIINNA JTUAJIOT).

o

Yurtath BCIyX U IpO cedsl TEKCThl YYEOHUKOB U MPH 3TOM: BECTHU «IHAJIOT C aBTOPOM» (IIPOTHO3HPOBAThH OyIyllee YTEHUE; CTaBUTh
BOIIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSITH CEOs); OTACISITH HOBOE€ OT M3BECTHOIO; BBIJICIATH TJIABHOE; COCTABJIATH IJIaH.
CpenctBoM GOpMUPOBAHUS ITUX JEUCTBUM CIYXKHUT TEXHOJIOTUS IPOAYKTUBHOTO UTEHUS.

JloroBapuBaThCs C JIFOJIbMU: BBITIOJHSS PA3JIMYHbIC POJIU B TPYIIE, COTPYAHUYATh B COBMECTHOM PEIICHUU TPOOIIeMBbI (3a1a4H).
Y4uTbCs yBaXKUTEILHO OTHOCUTHCS K MTO3UIMH JIPYTOT0, MBITATHCS 10rOBaPUBATHCS.

© oo N o

CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHI CIYXKHUT pad0Ta B MAJIBIX TPYyIIIaXx.
IIpenmeTHbIMHU pe3yJibTaTaMu U3ydeHHs Kypca «DPu3nka» B 9-M Kiacce sBISIFOTCS (OPMUPOBAHUE CICAYIOMIUX YMEHUI:
1-ii ypoBeHb (He00X0AMMBII) /]e6AmMUKIACCHUK HAYYUMbCA: NOHUMAMb CMbLC/L NOHAMULL
MarHuTHOE II0JIe, aTOM, aTOMHOE SJIpO, PaTUOAKTUBHOCTb, MOHU3HUPYIOIINE H3ITYYCHHS; OTHOCHUTEIBHOCTh MEXaHUUYECKOTO JBH)KCHHUS,
TPAEeKTOPHS, MHEPIMAIIbHASL CUCTEMA OTCUeTa, UCKYCCTBEHHBIN CITYTHUK, 3aMKHYTasl CUCTeMa, BHYTPEHHUE CUJTbI, MATEMAaTHUECKUN MasiTHUK,
3BYK, U30TOII, HYKJIOH;
CMbICT (u3uuecKux 6enuyuH:  MATHUTHAS WHIYKIHS, MATHUTHBIA MOTOK, SHEPTUs SJIEKTPOMArHUTHOTO IOJI, MepeMelleHUue, MPOeKUHUs
BEKTOPA, MyTh, CKOPOCTb, YCKOPEHHUE, YCKOPEHHE CBOOOIHOIO MaJeHMsI, LIEHTPOCTPEMUTEILHOE YCKOPEHNUE, CHIIa, CUIIa TSKECTH, Macca, BEC
TeJa, UMITYJIbC, IEPHUO/I, YaCTOTA, aMIUIUTY/IA, IEPHOJ, YacTOTa, (as3a, JJIMHA BOIHBI, CKOPOCTh BOJHBI, JHEPTHUS CBSI3H, TEPEKT MACC, IEPUOT
MOJTypacHaia; CMbLC PU3UYECKUX 3AKOHO8B:
ypaBHEHUS KHHEMATHKH, 3aKOHbI HbI0TOHA (TIepBBIiA, BTOPOU, TPETHIA), 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOH COXPAHEHHS UMITYIbCa, TPUHIIUIL
OTHOCUTENbHOCTH ['anmuiesi, 3aKOHbI TAPMOHUYECKHX KOJeOaHUl, MpaBWIIO JIEBOW PYKH, 3aKOH DJIEKTPOMATrHUTHOM HMHIYKIIMH, MPABHIIO
Jlenma, 3aKoH paJMOAKTHUBHOTIO pacmasa.
2-il ypoBeHb
JleeamuKknaccHuK noayyum 603MOHCHOCHIb HAYUUMbCA:
- cobupams YCTAaHOBKU JJI SKCIIEPUMEHTA M0 OMUCAHHIO, PUCYHKY U TIPOBOIUTH HAOIIOICHUS H3y4aeMbIX SIBICHMUIA,
- UsMepsams CUNy TSKECTHU, PACCTOSHHE; MPEICTaBIATh PE3yNbTaThl U3MEPEHHI B BUIE TaOJNHII, BBIABIATH IMIHUPUYECKUE 3aBUCHUMOCTH; -
00bACHAMb PE3YNbTAThl HAOMIOACHUN U SKCTIEPUMEHTOB;
- NpUMeHAmMb DKCIIEPUMEHTAIIbHBIE PEe3yNbTaThl IS TMPEACKAa3aHUs 3HAYCHUs] BENUYHMH, XapaKTePU3YIOMUX XOJA (U3NYECKUX SBICHUH; -
8blpadicamsy pe3yabTaThl U3MEPEHUH U pacu€ToB B eMHUIIAX MexayHapOo HON CUCTEMBI;
- pewiamy 3a1a4d Ha IPUMEHEHUE N3YyYEHHBIX 3aKOHOB;
- nPUBOOUMb IPUMEPHI MPAKTUYECKOTO UCTIONH30BAHMS (PU3NIECKIX 3aKOHOB,;
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- UCNONbL308amMb MPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKON ACSITEIFHOCTU U B TIOBCETHEBHOM KU3HHU.

IINIAHUPYEMBIE PE3YJIBTATDBI U3YYEHUA ®PU3UKHU (11O
OKOHYAHHWH N3YYEHUSA KYPCA)

Mexanuuyeckue siBJeHUs1 BoinyckHuk
Hayuumca:

0 pacrio3HaBaTh MEXaHHUYECKHUE SBICHUS U OOBSICHATH HA OCHOBE MMEIOIITUXCS 3HAHUH OCHOBHBIE CBOMCTBA MJI YCIIOBUS TPOTEKAHUS THX SIBJICHU:
PaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOIMHEHHOE ABUKEHUE, CBOOOTHOE MAJICHUE TEJI, HEBECOMOCTh, PABHOMEPHOE IBUKEHUE 110 OKPY>KHOCTH,
WHEpIUs, B3aMMOJICHCTBHE TeJ, IMepeaada AaBiCHUS TBEPABIMU TEJIaMH, KHUAKOCTAMH M Tra3amH, aTMOc(hepHOE NaBjeHHUE, IUIaBaHHE Tel,
paBHOBECHE TBEP/IBIX TN, KOJIeOATEIHbHOE IBIYKCHHE, PE30HAHC, BOJTHOBOE JIBUYKEHUE;

0 omuceiBaTh M3y4YCHHBIE CBOWMCTBA TN M MEXAHWYECKHE SIBJICHUS, UCTIONB3Ys (PU3NUYECKHE BEIWYHHBI: ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tena,
IJIOTHOCTD BEILIECTBA, CHJIA, AABJIEHNUE, UMITYJIbC TeJla, KHHETUYECKasl YJHEPIrusl, NOTEHIMAIbHAs SHEPrusl, MeXaHu4yeckas paboTa, MexaHU4ecKas
mourHocTh, KITJ[ mpocToro Mmexanu3ma, cuina TpeHHs, aMIUIATY/1a, IEPUOJ] U YacTOTa KoJeOaHHH, JUTMHA BOJIHBI 1 CKOPOCTH €€ pacipOCTpaHEeHHUS;
[IPU ONMCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCHOJIb3yEeMBIX BEIWYHMH, UX OOO3HAYEHUS U €AMHULBI MU3MEPEHMs, HAXOAWUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYUHY C JPYTUMH BEITUYNHAMU;

0 aHanu3upoBaTh CBOMCTBA TEJ, MEXaHUYECKHUE SBIICHUS U MPOIIECCHI, UCTIONIb3Ys (PU3MUECKHe 3aKOHBI M IPUHIIUIIBI: 3aKOH COXPAaHEHHS YHEPTHH,
3aKOH BCEMUPHOTO TATOTEHUS, paBHOAeHCTBYIOIAs cuia, I, I u 111 3akonsl HproTOHA, 3aKOH COXpaHEeHUs UMITYIIbCa, 3aKOH ['yka, 3akoH [lackans,
3aKOH ApXHUMe[a; MPU 3TOM pa3indyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

O pa3jinvdaTb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (1)I/I3I/I"ICCKI/IX MOJETIeH: MaTCpHraJibHad TOYKA, HHCPpHIHUAJIbHAA CUCTEMaA OTC‘léTa;

0 pemats 3agaun, UCIOIBL3Ys PU3NUECKHIE 3aKOHBI (3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHMSI, IPUHLIUII cyniepro3uuuu cui, [, I u
IIT 3axonbl HeloTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopMyIbl, CBA3bIBAIOIINE (PU3NUECKUE
BEJIMYUHBI (IIyTh, CKOpPOCTb, YCKOpEHHE, Macca Tejla, IUIOTHOCTh BELIeCTBa, CUja, JABJICHHE, HUMIIYJIbC Tela, KUHETH4YecKas SHeprus,
MOTEHIMaJIbHAsI SHEPIUs, MeXaHnueckas paboTa, MexaHuueckasi MoiHocTh, KITJ] mpocToro Mexanusma, cuia TpeHUs CKOJIbKEHHs, aMILTUTYAA,
NEpUOJT U YacToTa KojieOaHuil, [UIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHs): HA OCHOBE aHAJIM3a YCJOBHUS 33aJaud BBIJIENIATH (PU3NUYECKUE
BEJIMYUHBI ¥ (POPMYIIbI, HEOOXOAUMBIE ISl €€ PelIeHUs], U IPOBOIUTH PACUETHI.
Buinycknuk nonyuum 603mM03CHOCHIb HAYHUMbCA:
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0 wmcnosp30BaTh 3HAHHUS O MEXAHWYECKUX SBJICHHIX B IMOBCEIHEBHOW JKU3HU I oOecriedeHus 0€30MMacHOCTH MpU OOpalieHuu ¢ mpudopamMu u
TEXHUUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAHEHUS 3[I0OPOBBS M COOJIIOICHUSI HOPM IKOJIOTUIECKOTO IMOBEACHHS B OKPYKAIOIICH cpejie;

0 npuBOAMTH MPUMEPHI MPAKTHYECKOTO MCIIOIB30BaHMS (DPU3NUCCKUX 3HAHUH O MEXAaHMYECKHX SBICHUSX M (U3NYCCKUX 3aKOHAX; MCIIOJIb30BAHUS
BO300HOBIISIEMBIX ICTOYHHKOB SHEPTUU; IKOJIOTUICCKUX MOCICICTBUI HCCIETOBAHUS KOCMHUYECKOTO IPOCTPAHCTBA;

0 pasznuuaTh rpaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NIOHUMATh BCEOOIIMH XapakTep (DyHIAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHCHUS
MEXaHHYECKON IHEPTHH, 3aKOH COXPAHEHHS MMITYJIbCA, 3aKOH BCEMHPHOTO TSATOTCHHSI) U OTPAaHHYEHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB
(3akoH ['yka, 3akoH Apxumenaa u Jip.);

0 mpuémam moucka u GOpMyITUPOBKH JOKA3aTEIHCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX BHIBOJOB HA OCHOBE SMITMPHUUECKH YCTAHOBICHHBIX
(hakToB;

0 HaxoauTh aACKBATHYIO MPEIJIOKCHHOH 3a1aue GU3NYECKYIO MOJICITb, pa3penaTh MpodaeMy Ha OCHOBE HMCIOIIUXCS 3HAHUH 110 MEXaHUKE C UC-
MI0JIb30BAaHUEM MATEeMATHUYECKOTO armapara, OICHUBATh PEATBHOCTh MOJTYYCHHOTO 3HAYCHUS (PU3MUCCKON BEITNIMHBI.

TenuoBble sBJAeHUSA Boinycknuk
Hayuumca:

0 pacro3HaBaTh TEIUIOBBIC SIBIICHUS U OOBSCHATh HA OCHOBE MMEIONIUXCS 3HAHWN OCHOBHBIC CBOMCTBA WJIM YCIIOBHS TPOTCKAHUS ITHUX SIBICHHIA:
mudys3us, u3MeHeHrne 00bEMa Tell Mpy HarpeBaHUM (OXJIaKIECHUH ), O0JIbIlAsk COKMMAEMOCTh Ta30B, MaJlas CKMMAEMOCTh JKUIKOCTEH U TBEPIBIX
TEJ; TEIUIOBOE PaBHOBECHE, MCIIapEHWE, KOHJCHCAIMS, IJIaBJIEHUE, KPUCTAILTU3AINS, KUIIEHUE, BIAXXHOCTh BO3/yXa, Pa3IMYHBIC CIIOCOOBI
TEIUIONIEpEIaun;

0 onuceiBaTh M3y4eHHBIE CBOWCTBA TEN U TEIJIOBBIC SBIICHUS, UCIIONB3Ys (DHU3HUECKHE BEIMYMHBI: KOIWYECTBO TEIJIOTHI, BHYTPEHHSS YHEPTUs,
TeMIiepaTypa, yAeJbHas TeIUIOEMKOCTh BEIIECTBA, y/eIbHasl TEIJIOTa IUIABJIEHUS W MapooOpa3oBaHMsl, yAeIbHAs TEIUIOTa CrOpAaHUs TOTLJIMBA,
K03 (QUIIMEHT MOE3HOTO ASHCTBHS TEIIOBOTO IBUTATENS; TPH OMHCAHUY TPABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCTIOIB3YEMbIX BETUYHH,
X 0003HAYEHUS U €TUHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMHU BEIIMUYNHAMU,

0 ananu3upoBaTh CBOICTBaA TeJ, TEIJIOBBIE SIBJICHUS U MPOLECCHI, UCIIOJIb3Ys 3aKOH COXPAaHEHMs SHEPTUH; pa3InyaTh CIOBECHYIO (hOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;
0 pa3nnyaTh OCHOBHbIE MPU3HAKU MOJIENIEN CTPOSHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEN;

O peaTth 3aaa4u, UCIIOJIB3YA 3aKOH COXPAaHCHUS SHEPTHUU B TCIIJIOBBIX IIPOLECCaX, q)OpMy.]'II)I, CBS3BIBAIOIIIHEC (i)I/I3I/I'-IeCKI/Ie BCIIMYHUHBI (KOJ'II/I'-ICCTBO
TCIUIOTHI, BHYTPCHHASA OHCPTUA, TEMIICpATypa, YACIIbHAA TEIUIOEMKOCTD BCIICCTBA, YACIIbHAA TCIUIOTA IUIABJICHUSA U Hap006pa30BaHI/IH, YACIbHAaA
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TEIUIOTa CTOpPaHUsl TOIUIMBA, KOA((UIIMEHT MOJE3HOro MEHCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHAlWM3a YCJIOBUS 3aJla4dl BBIICISATH
(bu3nueckre BeNMYUHbI U (OPMYIIbI, HEOOXOIUMBIE [Tl €€ PelIeHUs], U IPOBOJUTH PACUETHI.
Boinycknuk nonyuyum 603M0MCHOCHIb HAYYUMbBCA:

0 ucnonb3oBaTh 3HAHHUA O TEIUIOBBIX SBJICHUSX B IMOBCEAHEBHOW >KMU3HM JUig oOecriedeHus Oe30MacHOCTH Npu oOpallleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAHEHUS 37J0POBbS U COOJIIOIEHUS HOPM DKOJIOTMYECKOT0 MOBECHHUS B OKPYKAIOILIEH cpejie; MPUBOIUTh
MIPUMEPHI SKOJIOTMYECKHUX MOCIeACTBUN pabOoThl ABUrarTenei BHyTpenHero cropanus (IBC), TeraoBbIX U THAPO3IEKTPOCTAHIIHIH;

0 npuBOIUTH PUMEPHI IPAKTHUECKOTO UCTIONBb30BaHUS (PHM3UUECKUX 3HAHUH O TEIUIOBBIX SIBICHUSX;

0 paznuyarh rpaHULlbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIMM XapakTep (yHIaMEHTANbHBIX (U3UYECKUX 3aKOHOB (3aKOH
COXPaHEHHUS SHEPTUU B TEILJIOBBIX MPOIIECCAX ) U OTPAHUYEHHOCTh UCIIOJIB30BAaHUS YaCTHBIX 3aKOHOB;

0 nmpuémam noucka v GOPMYITHPOBKH JOKa3aTEIbCTB BBIJIBUHYTBIX TUIIOTE3 H TEOPETHUECKUX BBIBOJIOB HA OCHOBE AMITMPUYECKU YCTAHOBJICHHBIX
(hakToB;

0 HaXxoauTh aJICKBATHYIO MPEIJIOKCHHOM 3a7aue (PU3MUYECKYIO MOJICITh, Pa3peliaTh MPooJieMy Ha OCHOBE UMEIOIIUXCSI 3HAHUN O TEIUIOBBIX SBJICHUSX

C HCMOJb30BAaHUEM MATEMAaTHYECKOrO amrmapaTa ¥ OLIEHHWBATh PEAbHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKON BEIHUYMHBL. JJIeKTpUYecKHe W
MAarHUTHbIE siBJeHUs1 Boinycknuk nayuumces:

0 pacrmo3HaBaTh 3JICKTPOMATHUTHBIC SIBJICHUS U OOBSCHATH HA OCHOBE WMEIONINXCS 3HAHWA OCHOBHBIC CBOMCTBA WJIM YCIIOBHUS MPOTEKAHUS ITHX
SIBJICHUM: DJICKTPU3allMs TeJl, B3aUMOJICHCTBUE 3apsijIoB, HArPEBaHHE MPOBOJHUKA C TOKOM, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAas
WHIYKIHS, JCHCTBHE MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM, TPSMOJIMHCHHOE PacpoCTpaHEHUE CBETa, OTPAXKCHUE M MPEIIOMIICHUE CBETA,
JUCTICPCUST CBETA,

0 omnuchkiBaTh W3Y4YEHHBIE CBOMCTBA T€J U DJIEKTPOMATHUTHBIE SIBJICHUS, UCNOJIb3Ysl (PU3MUECKHE BEIMUYMHBI: 3JIEKTPUUYECKUHN 3aps]l, cuja TOKa,
JIEKTPUUECKOE HANpsHKEHUE, FNEKTPHUECKOE COMPOTHBIIEHUE, YIEIbHOE COIPOTUBIIEHUE BEUIECTBA, paboTa TOKAa, MOIIHOCTh TOKA, (pOKycHOE
paccTosiHue ¥ ONTHYECKAasl CUjla JIMH3bI; IPU ONMKMCAHUU MPABUIBLHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCIIOJIb3YEMbIX BEIMUUH, UX 0003HAUYEHUS U
€IMHUILIBI U3MEPEHHUS; YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEIUYMHAMY;

0 aHanu3upoBaTh CBOWCTBA TEJN, JIEKTPOMArHUTHbIE SBJICHUS U MPOLECCHI, UCIONB3Ys (PU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsza, 3akoH OMa 11 ydacTka 1eny, 3akoH /[ xoyns—IJIeHna, 3aKoH NpsMOIMHERHOTO pacIpOCTPaHEHHsI CBETA, 3aKOH OTPaKEHHsSI CBETA, 3aKOH
IIPEJIOMIIEHUS CBETA; IIPU 3TOM pa3InyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKECHUE;

0 pemarp 3amaum, WCHONB3YysA (¢u3Nyeckue 3aKkoHbl (3akoH Owma Juig ydyacTka Imenu, 3akoH JDxoyns—JleHna, 3akoH MNPSIMOJIHMHEHHOrO
pacrpocTpaHeHHsI CBETa, 3aKOH OTPa)KEHHsI CBETa, 3aKOH MPEJIOMIICHUS CBETa) U (hOPMYJIbI, CBA3bIBaIOIINE (PU3NYECKHE BETUUMHBI (CHIIA TOKA,
IEKTPUUECKOE HANpPSHKEHUE, EKTPUUECKOE COIIPOTHUBIIEHHE, YIEIbHOE COIPOTHBIIEHHE BEIIECTBA, pad0Ta TOKA, MOIIHOCTh TOKA, (POKYCHOE
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paccTosiHMe W ONTHUYEeCKas CUiIa JIMH3BL, (OPMYJbl pacdéra SIEKTPUYECKOTO COMPOTUBICHHS TPH TOCIEAOBATEIBHOM U IMapaJLICITbHOM
COEIMHEHUH ITPOBOHUKOB); HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M BBLACATH PU3NYECKUE BETUYUHBI U (OPMYIIbI, HEOOXOMMbIE 7151 €€ pelIeHus,
Y IPOBOJIUTH PACUETBHI.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMBCA:

0 ucnonp30BaTh 3HAHUS 00 IJEKTPOMATHUTHBIX SIBIICHUSX B MTOBCEIHEBHOM XU3HU /ISl 0OecrieueHrst 0€30MacHOCTH MPH OOpalICHHH ¢ IPUOOpaMu
Y TEXHUYECKUMU YCTPONUCTBAMHU, JUIsl COXPAaHEHUS 3JJ0POBBS M COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKpYXKAIOIIeH cpee;

0 npuBOAWTH MPUMEPHI MPAKTUIECKOTO UCIIOJIb30BAHUS (DU3MUECKHUX 3HAHUHN O DJIEKTPOMATHUTHBIX SIBJICHUSX;

0 pasnuuaTh rpaHHIlbl MPUMEHUMOCTU (DU3MUYECKUX 3aKOHOB, NMOHMMATh BCeoOLIUil XapakTep (pyHIaMEHTalIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsJia) U OTPAaHMYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma 1l yyacTka 1emu, 3akoH Jxoyns—IJlenna u ap.);

0 npuémam noctpoeHus (HU3HUECKUX MOAeNeH, moucka U GOpMyTUPOBKH JOKA3aTEIbCTB BBIIIBUHYTHIX TMIIOTE3 M TEOPETHYECKHUX BBIBOJAOB Ha
OCHOBE OMIIUPUYECKH YCTAaHOBICHHBIX (haKTOB,;

0 HaxoauTh aI€KBATHYIO IPEIOKEHHOM 3a/1a4e (U3HUECKYIO MOJIETh, pPa3peniaTh MpodieMy Ha OCHOBE UMEIOIIUXCS 3HAHUN 00 3JIEKTPOMAarHUTHBIX
SBJIGHUSAX C UCIOJIB30BAaHMEM MAaTEMaTHYECKOro ammapara ¥ OLEHHBATh PEAIbHOCTH MOJTYYEHHOTO 3HaueHus (uzuueckoil BenuyuHbl. KBaHTOBBIE
siBJIeHMS Boinycknuk nayuumcs:

0 pacno3HaBaTh KBAaHTOBBIC SIBIICHUS M OOBSCHATH HA OCHOBE MMCIOIIMXCS 3HAHWA OCHOBHBIC CBOMCTBA WJIM YCIOBHS NMPOTCKAHMS dTUX SBJICHHIA:

€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHENYATOTO CIIEKTPa U3JIYyUCHUS;

0 onuckiBaTh M3Y4YCHHBbIC KBAHTOBBIC SIBJICHUS, UCIOJIBb3YS (PU3MUECKHE BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa
CBeTa, MepHo/] oTypacnaaa; Mpu ONMKUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIONIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €IUHUIIBI
M3MEPEHHUS; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUMHAMHM, BBIUUCISATH 3HAUCHUE (DU3UIECKOM
BEJIMYMHBI;

0 ananu3upoBaTh KBAHTOBBLIC SIBJICHHS, HCIONB3YS (PU3MUECKHUE 3aKOHBI W TIOCTYJATBl: 3aKOH COXPAHEHUS HHEPTrUU, 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsAa, 3aKOH COXPAHEHUS MACCOBOI'0 YMCIIA, 3aKOHOMEPHOCTH U3JIyUYE€HUS U MOIJIOLIEHHS CBETA ATOMOM;

0 pa3nuyath OCHOBHBIE PU3HAKH IJTAHETAPHOM MOJIEIM aTOMa, HyKJIOHHOW MOJIENIA aTOMHOTO SI/Ipa;

0 npuBOAUTH NpPHUMEPHI NPOSBICHHUS B NPUPOJAE M MPAKTUUYECKOTO HCIOJIB30BAaHUS PAAUOAKTUBHOCTH, AJIEPHBIX U TEPMOSIEPHBIX PpEaKIIMil,
JINHENYaThIX CIIEKTPOB.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:
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0 ucnonb30BaTh MONTYYECHHBIE 3HAHHS B MMOBCEAHEBHOM JKU3HH MPH OOpalleHUU ¢ MpUOopaMu (CUETYMK MOHU3ZUPYIOIIUX YACTHI, JO3UMETP), I
COXpaHEHHS 3/I0POBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpefe;

00 cooTHOCUTH OHEPI'UIO CBA3HW aTOMHBIX AO€P C ,I[e(l)eKTOM MaccCBhI;
O MPUBOAUTH NPUMEPLI BJIUAHUA paJUOAKTHBHBIX 1/1311yqu1/H71 Ha JXUBBIC OPIraHU3MbI; IOHUMAThb IIPUHIHUIL I[CflCTBHSI A03UMCETPA,

0 noHMMaTh HSKOJOTMYECKHUE HpO6J’IeMbI, BO3HHUKAOOIUC IIPU HCIIOJIB30BAHHMU ATOMHBIX BHQKTpOCTaHHHﬁ, U IIYTU PCHICHHUA 3I3TUX HpO6JICM,
MEePCIIEKTUBBI UCIOJIB30BAHUS YIIPABISIEMOTrO TEPMOSICPHOTO CUHTE3A.
J1eMeHThI ACTPOHOMMH
Buinycknuk nayuumesn:

O pa3jindaTb OCHOBHBIC IIPU3HAKU CYTOUYHOI'O BPAIICHU 3Bé3,Z[HOI‘O He6a, JABUIXKCHUA .HYHLI, COJ'IHI_[a H IIJJaHCT OTHOCUTCIIBHO 3Bé3,[[; 0
IMOHUMATDb pa3Indrd MCKAY FGHHOHGHTpH‘IGCKOﬁ u FGOHGHTquCCKOﬁ CUCTCMaMU MUpa.

Bbll’lyCKHuK noJiyuum 603MONCHOCHb HAYUUMDbCA?

0 yka3piBaTh OOIIME CBOMCTBA M OTJIWYHS IJIAHET 3€MHOM TPYNIbl U IUIAHET-TUTAHTOB; MaibiX Ted COJIHEYHOW CHUCTeMBbl M OOJNBIINX IUIAHET;
MOJIH30BaThCS KapTOW 3BE3THOTO HeOa NpH HAOIIOIEHUIX 3BE3THOTO HeOa;

0 pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3BE3] (pa3Mep, LIBET, TeMIIepaTypa), COOTHOCUTH I[BET 3BE3/IbI C €€ TeMIepaTypoii;

0 pa3inyarh runoressl 0 MPoUucxoxkaeHUn CONHEYHOU CUCTEMBI.
PA3JIEJI I1.
COJAEPKAHUE YYEBHOI'O ITPEJIMETA
OcHoBHoe cogepsxkanue (210 yac) @usuka u pusndecKue MeToAbl H3y4YeHHs NPUPOAbI (4 Yaca)
®dusnka — Hayka o npupojae. Habmonenue m onmcanue ¢uznueckux siBieHuil. dusznueckue npubopbl. Ousndeckrue BETUYUHBI U UX HU3MEPECHHE.
[TorpemHoctn u3mepeHuil. MexayHapoaHas cucreMa eauHul. @Puandeckuil skcrepuMeHT U ¢usnueckas teopus. dusmueckue moxpenu. Poib
MaTeMaTHKH B pa3BUTUM (pu3uku. Ousnka u TexHuka. Pu3uka 1 pa3BUTHE NPEICTAaBICHUN 0 MaTepralbHOM Mupe. JleMoHcTpanun
IIprmepbl MEXaHUYECKHX, TEIUIOBBIX, dJIEKTPUUECKNX, MATHUTHBIX U CBETOBBIX SIBJICHUH.
duznueckue TpudOpHI.
JlabopaTopHbie padoThl U ONBITHI

1. Omnpenenenue 1eHbI JeIEHUS IIKAIbI U3MEPUTEIHHOTO MpUOOpA.

2. W3mepeHue IUIMHBIL.

3. H3mepenue oObeMa KUIKOCTH M TBEPOTO Tela.

4. W3mepeHne TeMIepaTypsbl.
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Mexanunueckue siBjienus (89 yacon)
Mexanundeckoe nBrxeHrne. OTHOCUTEIBHOCTD BMKeHUA. Cructema otcueta. Tpaektopus. [Iyts. [IpsMonuneitnoe paBHoMepHOeE aBHkeHUE. CKOPOCTh
PaBHOMEPHOI'O IPSIMOJIMHEMHOIO JBM)KEHUS. MeETo/bl M3MEpPEHUsl paccTOsSHUSA, BpeMeHU U ckopocTtu. HepaBHOMepHOe aBM>keHHE. MrHOBEHHas
cKopocTh. Yckopenue. PaBHOyckopeHnHoe nBrmxenue. CBoOoaHOe najaeHue Ten. ['paduku 3aBUCUMOCTH yTH U CKOPOCTH OT BpeMeHU. PaBHOMepHOE
IBUKEHHE 10 OKpykHOCTU. [lepuoxa u yactoTta obpareHus.
SABnenue unepuuu. Ilepssiii 3akoH Herorona. Macca tena. IlnotHOCTh BemecTBa. MeTo/1bl H3MEpEHUs MacChl U IJI0THOCTU. B3aumoneiicteue ten. Cuna.
[IpaBuno cnoxenusa cui. Cuia ynpyroctd. Meroasl u3Mepenusi cwibl. Bropoit 3akon Herotona. Tpetuii 3akoH Herorona. Cuna TsxecTd. 3aKOH
BCEMUpPHOIo TAroreHus. MckyccrBenHble criyTHUKM 3eMin. Bec tena. HeBecomocTs. I'eonienTprueckas u renuoneHTpruyeckas cucreMmsl mupa. Cuma
TPEHMUS.
MowmeHT cuibl. YciaoBus paBHOBecus peluara. LleHTp Tspkectu tena. YcnoBus paBHoBecus Ten. Mmmynbe. 3aKoH coXpaHEHUs UMITylbca. PeakTuBHOE
JBUYKEHUE.
Pabora. MomHocts. Kunernueckass sHeprus. [loreHnmanbHas SHEprusi B3aMMOACHCTBYIOIIUX TeN. 3aKOH COXPAaHEHHsS MEXaHWYECKOH JHEPTUH.
[Tpocteie Mexanu3Mmbl. KoaddunueHT nonesHoro aeiicteus. Metonbl u3smepeHus SHEpruu, paboThl U MOLTHOCTH.
Hasnenue. AtmocdepHoe naBineHue. Metoasl uamepenus nasienus. 3akon [lackans. ['uapaBinueckue MamuHel. 3aKkoH ApxuMeza. Y clioBUe MIaBaHus
TeJ.
Mexannueckue konebanus. llepumon, wactora u ammuutyga konebanuid. Ilepumon konebGaHuii MATEeMAaTUYECKOTO W MPYKUHHOTO MAasSTHUKOB.
Mexanunyeckue BOJHBL. Jl1MHA BOJHBL. 3BYK.
JdemoncTpanuu

0 PaBHOMEpHOE MPSAMOJIUHENHOE ABHKEHUE.

0 OTHOCUTENBHOCTD JBUKEHUS.

0 PaBHOYCKOpEHHOE JIBUKEHUE.

0 CoOoanoe nagenue Ten B Tpyoke HeroToHa.

0 HanpaBneHue cKOpoCTH IIPU PaBHOMEPHOM JBUKEHHUH 110 OKPYKHOCTH.

O SIBnenue naepuyu.

0 B3aumoneiicTBue Tem.

0 3aBHCHMOCTb CHIIBI YIIPYTOCTH OT Je(OPMALUU NPYKUHBI.

O Cnoxenue cui.

0 Cuna TpeHwus.
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O Bropoii 3akoH HetoToHa.

O Tperuii 3akoH HproToHA.

O HeBecoMocCTb.

0 3akoH coxpaHeHUs: UMITYJIbCa.

0 PeakTuBHOE IBUKECHUE.

0 M3MeHeHue 3Hepruu Teia Ipyu COBEPLUIEHUH pabOThl.

O IlpeBpalieHus MeXaHMYECKOM SHEPTUU U3 OJHOM (OPMBI B IPYTYIO.
0 3aBUCUMOCTH JAaBJICHUS TBEPAOIO TejIa Ha OMOPY OT JEUCTBYIOIIECH CUJIBI U TUIOIIAIA OTIOPHI.
O OGHapyxeHne aTMOCHEpHOTO TaBICHHS.

0 M3mepenue atMocepHOro naBiaeHus: 0apoMeTpOM - aHEPOUIOM.

0 3axon Ilackans.

O I'mapaBnuyeckuii npecc.

0 3akon Apxumena.

O IlpocTbie MEXaHU3MBI.

0 Mexanudeckue KojaeOaHus.

0 MexaHn4ecKkue BOJHBIL.

O 3ByKoBBIE KOJIEOaHUSI.

O YcnoBus pacpocTpaHeHUs 3BYyKa.

JlabopaTropHbie padoThl U ONBITHI

1. W3mepeHue ckopocTH paBHOMEPHOTO JBUKECHHUSI.

2. HzydeHue 3aBHCHMOCTH ITyTH OT BPEMEHH IPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBIKSHHU 3.
N3MmepeHne yckopeHus: MPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO JIBUKEHUS.
N3mepenne Maccsl.
W3mepeHue miIoTHOCTH TBEPAOIO Tela.
W3MepeHne NI0THOCTH KUAKOCTH.

S

I/IBMCPCHI/IC CHJIbI TMHAMOMCTPOM.
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8. CnoxeHHe CHUJI, HAIPABJICHHBIX BJOJb OJHOM MPSIMOIA.

9. CnoxeHue CHJl, HAIIPABICHHBIX MO YTIIOM.

10. UccnenoBanue 3aBUCUMOCTH CUIIBI TSDKECTH OT MAaccChl Tela.

11. UccnenoBanue 3aBUCUMOCTHU CHJIBI YIIPYTOCTH OT yJJIMHEHUSI IPYKUHBL. MI3MepeHue )KeCTKOCTU MPYKUHBI.

12. UccnenoBanue CUITBI TPEHUS CKOJIbKeHUs. Vi3Mepenue ko uIrenTa TpeHus CKOJIbKCHUS.

13. UccnenoBanue ycaoBUN paBHOBECHUS pbluara.

14. HaxoxaeHue HeHTpa TSKECTH IIIOCKOI0 Tela.

15. Beruucnenne KITJ] HakI0HHOM IIJIOCKOCTH.

16. 3mepenune KHHETUYECKON YHEPTHH TeJa.

17. 3mepenue u3MeHEHUsT MOTEHIMATBLHOM SHEPTUU TeJa.

18. 3mepenune MOIIHOCTH.

19. M3mepenune apXxuMe10BON CHIIBL.

20. Vzyuenue ycrnoBHii TuIaBaHus TeJ.

21. V3yueHue 3aBUCUMOCTH NIeprUoa KojaeOaHui MasTHUKA OT AJIMHBI HUTH.

22. I3amepeHue ycKOpeHHs: CBOOOIHOTO Ma/IeHUs C TIOMOIIIbIO MAaATHHKA.

23. VzyueHue 3aBUCUMOCTH TEPHOAA KoeOaHui Tpy3a Ha MPY)KUHE OT Macchl rpy3a. TemnnoBble siBjenus (32 yaca)
Crpoenue BemecTBa. TerioBoe MBHMKEHHE aTOMOB M MoJIeKyll. bpoyHoBckoe amwxkenue. uddysus. B3aummoneiictBue dactuil Beniectsa. Mojgenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEP/AbIX TNl U 0OBSICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJIEIIEH.
TemoBoe nBuxkenue. TennoBoe paBHoBecue. TemmnepaTrypa u ee usmepeHue. CBs3p TeMnepaTypbl CO CpEAHEN CKOPOCTBIO TEIMJIOBOIO XaOTHYECKOIO
JBUKECHUSI YACTHII.
BuyTpennss sneprusi. Pabota u teronepenaya kak ciocoObl H3MEHEHHUS] BHYTPEHHEW SHEpruu Tena. Buapl Tenonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIMs, n3nydeHue. KoinnuecTBo TeroTsl. Y enbHas TeII0eMKOCTh. 3aKOH COXPaHEHMs SHEPIUHU B TEIIOBBIX Mpolieccax. HeoOpatumocTts
IIPOLIECCOB TEILIONEPEIAUH.
Wcnapenne n xonnencanus. Haceiennsiit nap. Bnaxxknocts Bo3ayxa. Kunenue. 3aBucuMocTh TeMiiepatypbl KUIEHHs OT JaBieHus. llnaBnenue u
KpUCTaJNIM3aus. Y ienbHas TeIloTa IUIaBJIeHUs U apooOpazoBaHus. Y JelbHas TEIUIOTa cropaHus. Pacuer konmyecTBa TEIUIOTHI MPU TETJIO0OMEHE.
[Tpuniuns! paboThl TeMIOBLIX ABUTaTeneid. [Taposas TypOuHa. J[Burarens BHyTpeHHero cropanus. Peaktusnebliil apuratens. KI1/] rerioBoro npuratens.
OObsicHEeHNEe yCTPOICTBA U IPUHITUTIA ACHCTBUS XOJOMIbHHKA.
[IpeoOpa3oBanusi HHEPrUM B TEIUIOBBIX MAIIMHAX. OKOJOTHMYECKHWE TMPOOIEeMbl HCIOIB30BAaHMS TEIUIOBBIX MAlllUH.

JdemMoHcTpauuu
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0 CxuMaeMoCTh Ta30B.

0 duddy3us B ra3ax v KUIKOCTSX.

0 Mozenb Xa0THYeCKOTO JBUKCHHS MOJICKYI.

0 Monenb OpOYHOBCKOTO JBHYKEHUS.

O Coxpanenne o0beMa KUIKOCTH MPU U3MEHEHUH (POpMBI cocya.

0 CueruieHre CBUHIIOBBIX IUIHHAPOB.

O ITpuHIMN ACHCTBUSA TEPMOMETPA.

0 M3MeHeHue BHYTPEHHEW YHEPTUU TeJla MPU COBEPIICHUH PabOTHI U MPH TeIUIoNepeaaye.
0 TermmonpoBOIHOCTh Pa3IMYHBIX MAaTCPHUAIIOB.

0 KouBekiug B )KUAKOCTIX U ra3zax.

0 Tennonepenaya myTeM U3ITY4CHHUS.

O CpaBHeHHE yIETBHBIX TEIUIOEMKOCTEH PA3IMYHBIX BEIIICCTB.

0 SIBneHue ucmapeHus.

0 Kunenue BOOEL.

O ITocTosIHCTBO TEMIEPATypPhl KHUIICHHSI KUIKOCTH.

O SIBneHus MiuaBiIeHUS U KPUCTAITU3AIUH.

O M3mepeHne BIaXXKHOCTH BO3/1yXa ICUXPOMETPOM WJIH TUTPOMETPOM.
O YcTpoiicTBO YeTHIPEXTAKTHOTO JBUTATEIS] BHYTPEHHETO CTOPaHHUSI.

O VerpoiicTBo mapoBoii Typounsl JlaGopaTopHsble
padoThI U ONBITHI
1. HUccnenoBanue U3MEHEHHs CO BpEMEHEM TEMIIEPATypPbl OCTHIBAIOIIEH BOJBI.
W3ydeHue siBIeHUS TEIJI0OOMEHA.

3. H3mepeHue yneiabHOU TEIIOEMKOCTH BEILIECTBA.
4. HV3mepeHue BIa)KHOCTH BO3/1yXa.
5. MHccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT JIaBJICHHUS IPU IOCTOSHHON TeMIlepaType.
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JJleKTpUYeCKHe U MATHUTHBIE AABJIeHUs (42 4aca)

DnekTpu3anus Ten. DIeKTpUUecKuil 3apsa. [[Ba Buaa anekTpuyeckux 3apsaaoB. B3anmonencTeue 3apsa0B. 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOT 0 3apsiaa.
Onektpuueckoe nosie. JleicTBre AIEeKTPUUECKOro MOJIs Ha AJeKTpruiecKkue 3apsaapl. [[poBOIHNMKY, AMAIIEKTPUKHU U NOAYyNpoBOAHUKU. KoHneHcarop.
DHeprusi AEKTPUIECKOTO MOJIsi KOHJIEHCATOPA.
[TocTostHHBIN 3nekTpudYecKuid TOK. VICTOYHUKM MOCTOSIHHOrO ToKa. JledcTBusi anektpuueckoro toka. Cuiia Toka. Hampspbkenue. DieKTpuueckoe
COMPOTHUBIIEHUE. DIEKTpUUecKas 1erb. 3akoH OMma i ydacTka sJiekTpudeckoit nenu. [locaeaoBaresbHOE U TapajljIeIbHOE COSAMHEHUS TPOBOTHUKOB.
PaGota u MomHOCTH AnekTpuueckoro Toka. 3akon Jxoynsa-Jlenna. Hocutenu snexkTpuyeckux 3apsiioB B MeTajuiax, MOJYIPOBOAHUKAX, SJICKTPOIUTAX
1 razax. [lomynpoBOJHUKOBBIEC TPHOOPEI.
OnbIT Opcrena. MaruutHoe 1nose Toka. B3auMoieiicTBHe MOCTOSSHHBIX MAarHUTOB. MarHutHoe 1mosie 3eMid. DJIeKTpOMarHuT. JlelicTBue MarHUTHOTO
OJIsl Ha MPOBOAHMK ¢ TokoM. Cuia Amnepa. DIIeKTpoABUraTelb. IIEKTPOMArHUTHOE pelie.

JdemMoHcTpanuu

0 DnekTpu3auus Ted.

0 /IBa pojia 3JIeKTPUUECKUX 3apsAI0B.

0 YCTpOKCTBO U JIEMCTBUE SIIEKTPOCKOIIA.

0 [IpoBOAHUKY U U30JSTOPHI.

0 DnexTpu3anus yepes3 BIUsHUE

0 IlepeHOC AIEKTPUUECKOTO 3apsAa ¢ OJHOro Tena Ha Apyroe O

3aK0OH COXpaHEHHUs AIECKTPUIECKOTO 3apsia.

0 YCcTpoHCTBO KOHJIEHCATOPA.

0 DHeprus 3apsKeHHOr0 KOHJIEHCAaTopa.

0 McTOYHMKH MTOCTOSIHHOTO TOKA.

0 CocTaBlieHHE JEKTPUUYECKOMN LEMH.

0 DIIEKTPUUECKHUI TOK B DJIEKTPOIUTAX. DIICKTPOIH3.

0 DIIEKTPUUECKHUH TOK B OJYPOBOAHUKAX. DIEKTPUUECKUE CBOMCTBA MOTYITPOBOHUKOB.

0 DIIeKTpUUECKUH pa3psi B razax.

0 3mepeHue CHiibl TOKa aMIEPMETPOM.

0 HabGmroieHue MOCTOSTHCTBA CHITHI TOKA Ha Pa3HBIX ydacTKaX HEPa3BETBICHHOW dIIEKTPUYECKOMN IIETIH.

0 M3mepeHue CHIIbl TOKa B PA3BETBICHHON JIEKTPUYECKON LIETIH.

0 U3mepenune HanpsHKeHHST BOJIBTMETPOM.
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0 M3y4yeHue 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIIEHUS IIPOBOJHUKA OT €r0 JUIMHBI, IIJIOMAAU IIOIIEPEYHOro CeUeHUs U [
MaTepuaia. Y JeJIbHOE COIIPOTUBIICHUE.
0 Peocrar 1 MarasuH COIPOTUBIICHUMN.
0 M3mepeHue HanpspKeHU B IIOCIE0BATEIIbHON SJIEKTPUYECKOH LIETH.
0 3aBMCUMOCTb CHJIBI TOKA OT HaIIPSDKEHUS HA YYaCTKE DJIEKTPUYECKOH LICTIH.
0 OnsIT DpcTena.
0 MarautHoe 1ose TOKa.
0 JlelicTBME€ MAarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM.
0 YCTpOUCTBO 3IEKTPOABUTATEIIA.
JlabopaTropHbie padoThl U ONBITHI
1. HaOnroneHue 31eKTpUUecKOro B3auMOIEHCTBHS Tell
COopKa 37eKTpUYECKOi ey U U3MEpEHUE CUIIbI TOKA U HAIPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B IIPOBOJAHUKE OT HANPSKEHUS HA €ro KOHIAX IIPU IIOCTOSHHOM COIIPOTUBIICHUH.
HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA B DJIEKTPUYECKON LENTH OT CONPOTUBIICHUS IIPU MIOCTOSSHHOM HaIIPSIKEHUU.
N3yyenue nociie10BaTeIbHOTO COCINHEHHS] IPOBOAHUKOB
W3y4eHne napauieabHOro COEIMHEHNS TPOBOJHUKOB
H3mepeHune conpoTUBIICHUE TP TOMOILY aMIIEPMETPA U BOJBTMETPA.

O N gk w

N3yueHne 3aBUCMMOCTH JIEKTPHUUYECKOTO CONMPOTHUBIIEHHS MTPOBOJIHUKA OT €ro JUIMHBI, IJIOLIaId TONEPEeYHOro ceyeHus u 9. marepuana.
VY 1enpHO€E CONPOTUBIICHUE.

10. M3mepenue paboThl U MOILITHOCTH 3JEKTPHUUECKOTO TOKA.

11. M3yueHue 3/1eKTpUYECKUX CBOWCTB JKUIKOCTEH.

12. M3roToBneHnE TaJbBaHMYECKOTO dJIEMEHTA.

13. U3ydenne B3aMMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

14. UccnenoBanue MarHUTHOTO IOJISL IPSIMOTO NMPOBOJHUKA M KATYIIKU C TOKOM.
15. UccnenoBanue sSBJICHNS HAMarHUUUBaHUsI kKele3a.

16. M3yuenne npuHIUNa JEHCTBUS SJIEKTPOMArHUTHOTO peJie.

17. N3y4yenue neiicTBUS MarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

18. U3yuenue npuHIMNIa JHCTBUS 3JIEKTPOABUTATENS.

25



DJIeKTPOMArHUTHbIE KoJieOaHus U BOJIHBI (11 yacoB)

OnexTpomarautHas nHAyKuus. Onbitel @apages. [Ipasuino Jlenna. Camonnnykuus. Onekrporeneparop. Ilepemennsrii Tok. Tpancdopmarop.
Ilepenaua snexkTpuyeckoil sHeprun Ha paccrosiuue. KoneOaTenpHblil KOHTYp. DIEKTPOMAarHUTHbIE KOeOaH!s. DIEKTPOMArHUTHbIE BOJHBI U UX
CBOMCTBA.

CkopocTb pacnipocTpaHEHMsI 3JIEKTPOMAarHUTHBIX BOJIH. [ [pUHIINITBI paAMOCBSA3H U TENEBUICHUS.

Cer - nanekTpomarHuTHas BosiHA. Jlucnepcust cBeta.  BinMsHHME 3IE€KTPOMAarHMTHBIX U3JIYyYEHUH Ha JKUBble oOpraHusmbl. lIpsimonuneiiHoe
pacnpocTtpaHeHue cera. OTpakeHUE M IPEIOMIIEHHE CBeTa. 3aKOH OoTpakeHus cpeTa. [lnockoe 3epkano. JIuHza. DOKycHOE pacCTOSHUE JIMH3BI.
®opmyna nmuH3bl. OnTHyeckas cuia JIuH3bL. [11a3 Kak ontudeckas cucrema. OnTuyeckue npruoopsl. JeMoHCcTpanun

0 DnexTpoMarHuTHas UHAYKLUS.

O IIpasuio Jlenua.

0 CaMOUHIYKITHA.

O IlonyyeHue nepeMeHHOI0 TOKa MpU BpallleHUU BUTKA B MAarHUTHOM I10JIE.
0 YerpoiicTBo reHepaTopa NOCTOSIHHOTO TOKA.

O YerpoiicTBo reHepaTopa NEPEeMEHHOT0 TOKA.

O VerpoiictBo TpanchopmaTopa.

O Ilepenaua 37€KTpUYECKON SHEPTHH.

0 DnexkTpoMarHUTHbIE KOJIeOaHMUs.

O CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH.

O IIpunHuun gefdcTBrst MUKPO(OHA U TPOMKOTOBOPHUTEISL.
O IIpuHUMITBL paTUOCBS3H.

0 Wcrounuku cBeTa.

O IIpsMonuHelHOEe pacIpOCTPAHEHHUE CBETA.

0 3akoH oTpakeHHUs CBETa.

0 M3o0paskeHne B TUIOCKOM 3€pKajie.

O Ilpenomienue cBera.

0 Xon nyueit B cobuparoieit TuH3e.
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0 Xox mydeld B pacCEMBArOIICH JIMH3E.

O ITonyuenne n300paskeHU ¢ TOMOLIBIO JTUH3.

O IMpuHnun aelicTBUs MPOSKIIMOHHOTO armapara u ¢oroanmiapara.
0 Mopeins riaza.

O Jducnepcus 6enoro cBeTa.

O ITomyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.

JlabopaTropHbie padoThl U ONBITHI

1. W3ydenue sABIEHUS 3JIEKTPOMATHUTHON MHAYKLIHH.
W3ydeHnue nmpuHLIUIA AecTBUS TpaHCcPopMaTopa.
N3yuenue siBIEHUs pacpOCTPAHEHHUSI CBETA.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHUS OT YIJia MaJICHUsI CBETa.
N3ydeHue cBOMCTB U300pakeHUs B IUIOCKOM 3€pKaJle.
HccenenoBanue 3aBUCUMOCTH yIUIa IIPEJIOMIIEHUS OT YIVIA [TaJICHUs CBETA.
W3mepenne poKyCHOT0 pacCTOSIHUS COOUPAIOIICH JTHMH3BL.
[Toryuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

© oo N kW

Habmtoienue siBieHus JUCTIEPCUU CBETA.
KBanToBbIe siBjieHust (13 yacoB)
Omnsitel Pezepdopaa. [InanerapHas moaens aroma. JInneituateie ontudeckue crnekTpsol. [lormomenue u ucmyckanue cBeta atoMmaMu. CocTaB aTOMHOTO
sypa. 3apsaI0BOE M MAacCOBOE uncia. SmepHbie CHIIbI. DHEPTHsI CBS3M aTOMHBIX sifep. PanunoaktuBHOCTh. Anb(da-, 6eta - u ramma-usnydenus. [lepuos
noypacnaaa. MeToabl perucTpaluy AEpHBIX U3ydeHuil. Snepusie peakiuu. enenne u cunres siaep. Microunuku snepruu ColtHiia v 38e3/1. S nepHas
sHepreTHka. Jlosumerpus. BausHue painoakTHBHBIX U3TyUYE€HUH Ha )KUBbIE OPTaHU3Mbl. DKOJIOTUYECKUE TPOOIEMbI PA0OTH AaTOMHBIX JIEKTPOCTAHITUH.
JleMoHCTpanuu
0 Monens onbita Pezepdopra.
0 HabnroneHue TpekoB 4acTHIl B kKamepe BuibcoHa.
O YcTpolcTBO U ACHCTBHE CUETUYNKA HOHU3UPYIOTIINX YaCTHII.
JlabGopaTropHbie padoThI M ONBITHI
1. HaGmroneHne MTMHEWYATHIX CIIEKTPOB U3JTYUICHHUS.
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2. H3mepeHue eCTECTBEHHOTO PaIMOAKTUBHOTO (POHA TO3UMETPOM.
Ctpoenue u 3Bo0IUA Beeennoii (6 yacos)
['eonienTpryeckast U reauorieHTpuUecKas cucteMmbl Mupa. Ousnueckas npupona HebecHbx Ten ConHeuHoit cuctembl. [Ipoucxoxnenue CoslHEUHOM
cuctembl. ®uznueckas npupoga Connua u 38e31. Ctpoenue Beenennoii. DBomonus BeeneHHo.
JdemoHcTpauuu

0 AcTtpoHOMUYECKHE HAOTIOICHHUS.

0 3HaKOMCTBO C CO3BE3IUSIMHU M HAOJII0ICHHE CYTOYHOTO BpaIICHUs 3BE3/THOTO Heba.

0 Ha6monenne arxenust Jlynsi, CoHIIA U TJIAHET OTHOCUTENIBHO 3BE3/I.

Pe3zepBHOe Bpems (MTOroBoe moBropenue) - 13 yacos

7 KJIACC
(70 yacos, 2 yaca B Heae10) BBegenue (4 4)
Uro u3yuaet pusnka. Gusnyeckue sBieHus. HaOmonenus, onbITel, n3Mepenus. @usnka u Texuuka. JlabopaTopHsble
padoThI:
1. Onpenenenue 1eHbI JelIeHUS U3MEPUTEIbHOTO HWIMHpa. [lepBoHaYaIbHbIE CBeeHHsI 0 CTPOCHHH BemecTBa (6 1)
Momnexynsl u aToMbl. nddysus. [pmwkenne moaekyi. CBsi3b TeMIEpaTypsl Te€a CO CKOPOCTHIO ABMKEHUS €ro MOJIeKyIl. [IpuTshkeHne u oTTalIkuBaHue
MoJieKyJ1. Pa3nuuHble COCTOSIHUS BeleCTBa U UX OOBSICHEHUE Ha OCHOBE MOJICKYJISIPHO — KWUHETHUYECKHX MpeacTaBieHuil. JlabopaTopHsble padoThbi:
2. H3mepenue pazmepoB Manbix Teil. B3aumoneiicTBue Tes (22 1)
Mexanunueckoe naBwkenue. Panomepnoe nemwxkenue. Ckopoctb. Mueprus. Bzaumopeiicteue ten. Uneprusa. Macca tena. M3mepenue Macchl Tena ¢
NOMOIIbIO BecoB. [ImoTHOCTH BemecTBa. SIBnenue tsarorenus. Cuna tsoxkect. Cuita, BosHUKaromas npu aedopmarun. Bec. CBA3b MeXAY CHIION TSHDKECTH
u Maccoll. Ynpyras negopmanus tena. 3akoH ['yka. Jlunamomerp. I'padguueckoe nzobpaxenue cuibl. CioxeHne cuil, 1eHCTBYIOIUX MO OHON MPSIMOii.
Tpenue. Cuna tpenus. TpeHne ckonbkeHus, KaueHus, nokos. [logmmnuuku. Jlaboparopusie
padoThI:
3. HM3mepeHune macchl Tena Ha pblYaXKHbBIX Becax.
N3mepenue oobema Tena.
N3mepenne mIoTHOCTH TBEPIOTO Tena.
I'panupoBanue NpyXUHBI 1 ©3MEPEHNE CUIIBI C TOMOIIBIO THHAMOMETPA.
N3mepenne cuitbl TpeHHUsL.

N o ok
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J/laBJieHue TBepPAbIX TeJ, KUAKOCTel 1 1a30B (20 4)

Hasnenue. JlaBnenue tBepAbix Ten. [laBnenue raza. OObsicCHEHHE JaBIEHUS ra3a Ha OCHOBE MOJICKYJISIPHO — KMHETUYECKUX MPECTaBICHUN. 3aKOH
[Mackans. JlaBinenue B sxuakoctu u raze. CooOmarommecs cocyabl. Lmro3el. ['mapasnuueckuii npecc. Atmocdeproe aasnenue. OnsiT Toppuuernin.
bapomerp-anepoun. M3menenne atmochepHoro namBieHus ¢ BbICOTOH. MaHomerpwl. Hacoc. ApxumenoBa cuia. YCIIOBUS TUIaBaHus Tel. BomHbBIN
Tpancnopt. Bo3ayxomiaBanue. Jlaboparopubie padoThI:

8. M3mepeHue BHITATKUBAIOLICH CHIIBI, ACWCTBYIONICH HAa IOTPYKEHHOE B KHUAKOCTH TEJO.

9. BbIsicHeHUE YCIIOBH IJIaBaHUS TEI B )KUAKOCTH.

Pabora u momHocTh. JHeprus (12 4)

PaGota cumbl, neiicTByIOIEH 0 HAMPaBICHUIO ABIKEHUs Tena. MomHocTe. [IpocTeie MexaHu3Mbl. YcilioBUE paBHOBecHs pblyara. MOMEHT CHJIBL.
PaBHOBecue Ten ¢ 3aKperyieHHON OChI0 BpallieHus. Bunasl paBHoBecus. PaBeHCTBO pabOT mpH HCMONb30BaHUHM MeXaHU3MOB. KoadduiueHT none3Horo
neiicrBus. [loTeHunanbHas SHEprus MOJHATOrO TeNa, CKaToM NpyxuHbl. KuHeTnueckast sHeprusi IBHxKylerocs tena. [IpeBpaienue ogHoro Buia
MEXaHWYECKOM PHEPIUu B Apyrol. JHeprus pek u Berpa. JlaboparopHbie padoThi:

10. BpwisicHeHHE yCIOBHUS paBHOBECHS phlUara.

11. Uzmepenue KIIJ| npu noabeme Tesa o HaKJIOHHOM IJIOCKOCTH.

Pe3epBHOe Bpems (MTOroBoe NoBTOPEeHUE) — 6 4.

8 KUIACC
(72 yaca, 2 yaca B Heneaw0) TenioBble
siBJIeHHA (26 1)

TemoBoe nBuxkeHue. BuyTpenHss sHeprus. PaboTa u Teruionepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEW SHepruu Tena. Bunpl Tennonepenayn.
KonnyecTBo TemnoTsl. Y ienpHas TEIUIOEMKOCTb. Y IelbHas TEIUIOTa CropaHus TorumBa. llnaBnenue m xpucramumsanusd. Temmeparypa IaBiIeHUS.
VY aenpHas temnora rasneHus. Menapenne u konaeHcanns. OTHOCUTENBHAS BIAXKHOCTh BO3AyXxa U ee u3Mepenue. Kunenue. Temneparypa kuneHus.
VYnaenbHas Temiora mapooOpa3oBaHus. OObSCHEHME H3MEHEHUH arperaTHbIX COCTOSIHMH BEIECTBA HAa OCHOBE MOJIEKYJISPHO — KHHETHYECKUX
npencrasieHuil. IlpeBpameHust sHepruM B MEXaHMYECKHMX WU TEIUIOBBIX Mpolieccax. [lBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa.
JlabopaTopHbie padoThbI:

1. CpaBHeHME KOJIMYECTB TEIIOTHI IPU CMEIIMBAHUU BOJBI Pa3HON TEMIIEpaTyphl.

2. H3MepeHHE OTHOCHUTEIIBHOHN BIIAXKHOCTH BO3/yXa C IIOMOIIBI0 TEPMOMETPA.
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dyekTpuyeckue siBjieHus (34 1)

Onexrpuzanus Ten. J[Ba poia 3/eKTpUUECKUX 3apsifoB. B3zaumopeilicTBue 3apsanoB. DnekTpuyeckoe mnose. JMCKpeTHOCTh 3JIEKTPUUYECKOro 3apsija.
OnexTpoH. CtpoeHue aToMoB. I10CTOSHHBIN 27EKTpUUECKU TOK. ['adbBaHUUECKHE 3JIEMEHTBI. AKKYMYJIATOPBI. DJIEKTpUYECKas Lelb. DIEKTPUUECKUI
ToK B Meraiax. Cuia Toka. AmMmepMerp. DJEKTpUUEcKOe HampsbkeHue. BoiabTMmerp. DnekTpuueckoe comnporuBieHue. 3akoH Oma Juisl yyacTka
UIEKTPUUECKON LienH. Y JelibHOe conpoTuBieHue. Peoctarsl. Bunabl coennnenuii npoBoaHuKoB. PaboTa 1 MOIIHOCTE 35eKTpryeckoro Toka. Konnyectso
TEIUIOTHI, BBIIEISIEMOE ITPOBOJHUKOM € TOKOM. CUEeTUHK 3JeKTpudeckoi sHepruu. Jlamna HakanuBaHMs. DJeKTpoHarpeBaTeiabHble NpuoOopsl. Pacuer
AJIEKTPO’HEPIUU, MOTpeliIsieMoil OBITOBRIMU 3JekTpornpubopamu. Koporkoe 3ambikanue. [lnaBkue npemoxpaHurend. MarHuTHOE IIOJIe TOKA.
OnekTpoMarHutel U ux npumeHeHue. IlocrossHHble MarHuTel. MarnutHoe mnosie 3emiM. JlelicTBMe MarHMTHOIO IOJS HA IPOBOJHUK C TOKOM.
DJeKTpOBUTATEb.

JlaGopaTropHblie padoThI
COopKa 37eKTpUYECKOl ey U U3MEPEHUE CUIIbI TOKA.
W3mepeHue HanpsKeHUs Ha Pa3JIMYHbIX ydacTKax LEenu.
PerynupoBaHue cuiibl TOKa peoCTaToOM.
W3mepeHune conpoTUBIEHUSI IPOBOJHUKA C IOMOILBIO aMIIEPMETPa U BOJIbTMETPA.
W3mepenue paboThl U MOLTHOCTH 3JIEKTPUUECKOTO TOKA.
N3yueHune MoJiesn 3JeKTPOABUraTeIsl.

© 0N A

COopKa 37eKTpOMarHuTa U UCIIBITAHUE €T0 JICHCTBHUS.
CseToBble siBjIeHHs (8 4)

Hcrounuku csera. [IpsmonuHeliHoe pacnipocTpaHeHue cBera. OTpakeHHE cBeTa. 3aKOHBI OTpakeHHs cBeTa. [Inmockoe 3epkano. IIpenomnenue ceera.
JIunzpl. dokycHOe paccTosHME W onTHuYecKas cuia JHH3BL [locTpoeHune u300pakeHUi, JaBaeMbIX TOHKOW JMH30M. OmnrThyeckue  MpUOOPBHI.
JlabopaTopHble padoThI:

10. M3y4eHwue 3aKOHOB OTPAKEHHS CBETA.

11. HaOGmtonenue siBICHUS IPETIOMIICHUS CBETA.

12. Tlomydenue u300pakeHUil ¢ MOMOIBIO COOMPAOIIEH JINH3BI.
Pe3epBHOe Bpemsi (MTOroBOE NOBTOPeHHE) — 4 4.
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9 KJIACC
(68 uacos, 2 yaca B HeJ1e/110)
Mexanuueckue aABJIeHUs (26 1)
Marepuanbnas Touka. Cuctema orcuera. [lepemenienne. CKOpocTh NMPSAMOIMHEHHOTO PABHOMEPHOI'O JBUKEHHUS. PaBHOYCKOpEHHOE MPSIMOJIUHEHHOE
JBUKEHHE: MTHOBEHHAs! CKOPOCTh, YCKOpeHHe, nepemenieHue. ['paduku 3aBUCUMOCTH KMHEMATUYECKUX BEIMYMH OT BPEMEHHU NPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHHH. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHMUS.
IIepBebiit 3akoH Hprorona. MHepumansHubie cucteMsl orcyeta. Bropoi 3akon Herorona. Tpernii 3akon HerotoHa.
CBobOoaHOe najzieHre. 3aKOH BCEMUPHOTO TAToTeHusl. MIckyccTBeHHbIe CITyTHUKHY 3eMin. Mitynbe. 3akoH
coxpaHeHus umiyibca. Pakersl. JlaGopaTopHbie paboThI:
1. UccnenoBanne paBHOYCKOPEHHOTO IBIKEHHS 0€3 Ha4aJIbHON CKOPOCTH.
2. Uzmepenune yckopeHust cBOOOIHOTO naieHusl. MexaHn4yecKue KoJ1e0aHusi U BOJIHBI.
3Byk (9 9)

Konebarensnoe nemxenue. Konebanmsi rpysza Ha mpyxkune. CBoboxnbie konebanusi. KonebGatenmpHast cucrema. Ilepmon, dactora m aMIumryna
kosnebanuil. [IpeBpariennie sHeprun npu KolebdaHusx. 3aTyxarolue konedanus. BeiHyxnennsie Konebanus. Pacnpoctpanenue kojaebaHuil B ypyrux
cpenax. [lonepeunsie ¥ po10abHBIE BOIHBL. CBSI3b AJIMHBI BOJHBI CO CKOPOCTBIO €€ paclpOCTPAHEHHUS U IEPUOAOM. 3BYKOBBIE BOIHBL. CKOPOCTH 3BYKA.
I'poMKkoOCTh 3ByKa U BbICOTa TOHA. DX0. JlabopaTopHbie

padoThI:

3. UccnenoBanue 3aBUCIMOCTH TIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUN MAasTHUKA OT €r0 ATUHBL. JJIeKTPOMATHUTHbIE

KoJie0anus u BoJHbl (11 4)

OaHOpOHOE M HEOJHOPOJHOE MArHUTHOE MoJie. HanmpaBneHue Toka U HanpaBjeHHe JTUHUN ero MarHuTHOTO nostst. [IpaBuino OypaBuuka. OOHapykeHue
MarHuTHoro mnosst. [IpaBuio neBoit pyku. UHIyKIMsE MarHUTHOTO T0Ji1. MarHUTHBIN MOTOK. DJIEKTPOMAarHuTHAs MHIYKIUA. | eHepaTop rnepemMeHHOro
Toka. [IpeoOpa3oBaHHe SHEPruu B OJEKTpPOreHepaTopax. IKOJIOTHUECKHe MPOOJIEeMBbl, CBS3aHHBIE C TEIUIOBBIMH W THUAPOAIEKTPOCTAHIUSMHU.
DNIEeKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTh paCIPOCTPAHEHUSI JIEKTPOMArHUTHBIX BOJIH.
DnekTpoMarHuTHas npupoza csera. JlaboparopHsie

padoThI:

4. 3ydenue siBICHUS AJIEKTPOMArHUTHON nHAyKIuu. CTpoeHHe aToMa M aToMHOro sigpa (13

)

PannoakTMBHOCTH KaK CBHJIETEILCTBO CIOKHOTO CTPOCHMS aTOMOB. AJb(a-, 6eTa - u ramma-usnydenus. Onbitel Pesepdopmaa. SAnepuas Mmozaens aroma.
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PannoaxkTuBHBIE IPEBpAILIEHUS] AaTOMHBIX siiep. IIpoTOHHO — HEUTPOHHAS MOZEIB sipa. 3apsiI0BOE U MAacCCOBOE YMCIIO. SlaepHble peakuuu. JleneHue u
cuHTte3 saep. CoxpaHeHue 3aps10BOI0 U MaCCOBOTO YHCEII ITPU SAEPHBIX PEAKIUAX. DHEPIUs CBSI3U YacTHUL B siApe. Bblaenenue sHepruu npu sSaepHbIX
peakuusx. M3nydenue 3Be3n. SpepHas sHepreruka. DKoJOrMdyeckue MpoOiaemMbl pabOThl aTOMHBIX AJIEKTpOCTaHIMNA. MeToasl HabmoneHus u
pEeTUcCTpalyy YacTuIl B ssaepHoit ¢pusuke. Jlosumerpus. JlabopaTopHbie paGoThI:

5. W3yuenue nenenus sanpa atoma ypaHa mno ¢ororpaduu tpekoB. CTpoeHHe W IBOJIOLMS

Bcesiennoii (6 yac)

['eonieHTpUYEeCcKas U reroIeHTpUYECKast CUCTeMbl Mupa. du3ndeckas npupoaa HeOecHbIX Tel COTHEYHON CUCTEMEI.

[Ipoucxoxaenne ConHeunoi cucteMbl. @uszndeckas npupoaa Connina u 3se3n1. Ctpoenue Beenennoit. Oposonusa Beenennoii. JleMoncTpanum:

1. AcTtpoHOMUYECKHE HAOIIOICHUS.

2. 3HaKOMCTBO C CO3BE3[IMSIMHU U HAOIIOJEHHE CYTOYHOIO BpAIlleHUs 3BE3HOrO Heba.

3. HaOmronenue neuxenus Jlynsl, CoqHIA U IIJIAHET OTHOCUTENBHO 3BE3/I.

Pe3epBHOe BpeMs1 (MTOrOBoOe MOBTOpPeHHe) - 3 yac.

PACHPEJAEJEHWE YYEBHOI'O BPEMEHHW., OTBEJAEHHOI'O HA U3YYEHUE OTJAEJIBHBIX PAZJAEJIOB KYPCA.
BBINIOJITHEHUE IMPAKTHYECKOW YACTH KYPCA.

7 KJIACC
(2 yaca B Hezento, Beero - 70 4acoB, B TOM YMCIIE UTOIOBOE TOBTOPEHUE - 4 yaca)

KoanuecTBo
padort
Ne i/ Haumenosanue pasjieion 4acoB Ja00OpaTOPHBIX | KOHTPOJIBHBIX

1 ®dwusuka 1 HPU3NIECKHE METOIBI 4 1

U3YUYCHHUSI TPUPOIBI
2 [TepBoHavaIbHBIE CBEICHUS O 6 1

CTPOEHHUH BEUIECTBA
3 BsaumMoneiicTBue Ten 22 5 2
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aBJICHUE TBEPJIBIX TEJ
4 a P : 20 2 2
KHUJIKOCTEH U ra30B
5 Pabora, MOIITHOCTB, SHEPTHA 12 2 1
6 HToroBoe moBTOpEHHE 6 - 1
Bcezo 70 11 6
8 KJIACC
(2 yaca B HezeIIO, BCETO — 72 4acoB, B TOM YMCJI€ UTOTOBOE TOBTOPEHHUE - 3 yaca)
KoumnuectBo
padoTt
Ne n/n HanmenoBanue pasjieion 4acoB J260pPATOPHBIX | KOHTPOJILHBIX
1 TerutoBbIe SIBICHUS 26 4 3
2 DJNEKTPUUECKUE SBICHUS 27 5 4
3 ONEKTPOMAarHUTHBIE SIBJICHUS 7 2 1
4 CBeTOBBIC SABJICHUS 8 1 1
5 HTorosoe noBTOpEHME 2 - 1
Bcezo 70 12 10
9 KJIACC
(2 yaca B HezentO, BCETO - 68 YacOB, B TOM YHCJIE TOBTOPEHHUE - 5 4acOB)
KoumnuectBo
Ne ni/m HanmenoBanmue pa3iesioB
4yacoB padot
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JIa0OPATOPHBIX | KOHTPOJIbHBIX
1 3aKOHbBI B3aUMOIEHCTBUSL U 26 2 9
TIBUKCHHSI TETT
5 MexaHnudeckue KojaeOaHus u 9 1 1
BOJIHBI. 3BYK
3 DNEKTPOMArHUTHOE TOJIE 11 1 1
4 KBanToOBbIC sIBIEHUS 13 1 1
Crpoenwe u 3Bomonus BeeneHHoi 6 - -
5 HroroBoe nmoBTOpeHuE 3 - 1
Bcezo 68 5 6
OcHoBHoOe coepxxaHue 7 kaacce | 8 kiaace | 9 kaace | Beero no ¢gakry
Owusnka 1 HPU3NIECKHE METOIbI U3YYECHUS TIPUPO/IBI 4 - - 4
MexaHuueckue sBJICHH 54 - 37 89
TennoBbie ABICHUS 6 26 - 32
DONEeKTpUYECKHE U MarHUTHBIE SBJICHUS - 42 11 42
KBaHTOBBIC SIBIECHUS - - 13 11
CtpoeHue u 3BOIONMS BeeneHHo - - 6 6
Hrorosoe noBTOpEeHNE 6 4 3 13
Bcezo 70 72 68 210
PA3JIEJI II1.
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TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJINMYECTBA YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMBI. 7 KJIACC

MaTu4 HOBHbIE BU/IbI Y4eOHOMH JesiTeJIJbHOCTH Y4alIuXcs
TemaTnueckoe OcHo e e0HOli 1eATeIbHOC a c
IVIAHUPOBaHME IlIpeomemmnuie oeiicmeus Memanpeomemmnule pe3yiomanol
Ilo3nasamenvnule Pecynamuenvie YY/[ Kommynuxamuenoie
yvia yya
HU3HKA — HAYKA 0 WBOJUTH TPUMEPHI (PU3UUECKOrO Tea, HaJIM3UPOBATH JJAHUPOBATh B TCTauBasi CBOK TOYK
() y ITpuso e 3MYECKOro tena, A , IInanuposa cgoro | O
npupoje SIBJICHUS], pa3JIM4aTh BEILIECTBO U TEJIO. CpaBHHUBATb, WHJMBUTyaJIbHYIO 3peHus, NIPUBOJIUTH
(4 qaca) OHpe,I[eJ'H/ITB LIEHY JeJIeHus u KHaCCHq)I/IHI/IpOBaTB u 06p330BaTeHBHYIO APTYMCHTBI, MNOATBCPIKAAA
TOTPELIHOCTS. 0000maTey u3yueHHbIe | TPACKTOPHIO. ux (hakramu
OnpeensTh 06beM XHUIKOCTH ¢ oMok TOHATHA
MEH3YpKH.
Crpoenne [IpuBoguTs mpumepsl, AokasbiBaromue | [IpoexktupoBanue u | BeaBurars Bepcuu | YMETh MIPU3HABATh
BelecTBa CYIIECTBOBAHME  MOJIEKYJ,  OMNpPEACNATh | IPOBEACHUE peuieHus poOIEMBI, | OMIMOOYHOCTE CBOETO
(6 1acos) COCTaB MOJIEKYJ; peliaTh KadyeCTBEHHbIEe | HAOIIOIEHUS OCO3HaBaThb  KOHEYHBIH | MHEHHUS (€CIIM OHO TAKOBO)
3aJayu Ha 1-e monoxxenue MKT. MMPpUPOAHBIX SIBJICHUN C pE3yiabTar, BBI6HpaTB U3 | u KOPPEKTUPOBATH €TO.
OHpe,I[eJBITL pasmMep Majoro Tena. HUCITIOJIB30BAHUEM MNPEAJIOKCHHBIX CPEACTB
Pelath KauecTBEHHbIE 3aaul Ha JaHHOe | HEOOXOIMMBIX " HCKarh
nonoxenne MKT; nokasplBaTh [BUKeHHE | W3MEPHTCILHBIX CaMOCTOATCIILHO
MOJIEKYJI; HKCIIEPUMEHTAJIbHO JI0Ka3bIBaTh npHOOpPOB. CpeicTBa  JTOCTHIKEHUS
3aBUCHMMOCTB ~ CKOpocTH  quddysun  oT em.
TEMIIEpPaTyphl, OOBSICHITH CMadyhBaHUE W

KalmuJIIAPHBIC SAIBJICHUS.

Penienne kauecTBEHHBIX 3a7a4.

35




JIBH:KEeHME
B3auMo/ielicTBHe
TeNa

(22 yac)

H

[TpuBOIUTH MpHUMEPHI PA3IUYHBIX BHJIOB

JIBYDKEHUS, MaTepHaIbHON TOYKH,
JOKa3bIBaTh OTHOCUTEIBHOCTH JIBU)KCHHUS,
MyTH, TPAEKTOPHUH.

[TpumensTH (bopmybl CKOpOCTH,
ONHUCBHIBATh  JBMKEHHE 1O  Tpaduky
CKOPOCTH,  OMNpENeNsiTh  CKOPOCTh  TI0
rpaduKy, CTPOUTh TpaduK CKOpPOCTH W
JBYKCHUS; HEePEBOANTH e IMHHIIBI

u3Mepenus ckopoctu B CHU.
Pemiate 3a1aun Ha gqaHHbIe POPMYIIBL.
Pemats rpaduueckue 3agauu.

[IpencraBnsaTh
uHpOpMaLIMI0O B BUJC
KOHCIIEKTOB,  TaOJHII,
cxeMm, rpadKoB.

BriaBurato BEpCUU
pelieHus poOIIEMBI,
0CO3HABaTb  KOHEYHBIN

pe3ynbTaT, BHIOMpaTh W3
MPEJJIOKEHHBIX CPEACTB

u HUCKaTb
CaMOCTOATCIIBHO
cpeacTBa JOCTHIXXCHHUA
Oeiin.

YMeTs  B3IIISHYTH Ha
CUTYaLUIO C UHOW MO3ULIAN
U JI0rOBapuBaThCs  C
JIIOJbMU MHBIX ITO3ULUH.
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CpaBHuBaTh  Macchl Tel  OpH  UX
B3aMOJEICTBHU.

[IpuBoauTh, TpUMEpPHl  JBIXKEHUS IO
WHEPIIUH; PEIIaTh 3a7a91 10 TeME.

OnpenensiTb IUIOTHOCTH 1O  TabIUIE;
MEePEBOIUTH CIUHUIIBI TIIOTHOCTH B CH.

Pemiate 3amaun 1 u 2 ypoBHE# Ha pacyer
IUIOTHOCTH, MAacChl, 00beMa; paboTaTh C
TAOJIMYHBIMU JAHHBIMHU.

PaGoratb ¢ Becamu,  MEH3YPKOM.
[IpoBoauUTH pacyeT MIOTHOCTU U paboTaTh C
Tabnuiel IIOTHOCTH.

3anauu 2 ¥ 3 ypOBHSL.

[Tonb30BaThCs JMHAMOMETPOM.

I'paduyeckn n300paxaTh CUIIy U HAXOAUTH
PaBHOJEHCTBYIONTYIO HECKOJIBKHUX CHJI.

N300paxath rpaduuecku CHUIly YOpyrocTy,
€€ PaCCUHUTHIBATh, U3MEPSATh.

['padmyecku n3o0pakaTh CUIy TSKECTH U
paccUuTHIBATH €e.

Paznuuare Maccy Tenma u Bec Teua;
omnpeiensATh BeC Teaa C  IOMOIIbIO
JMHAMOMETpA, TpauuecKu n300paxaTh BeC.

I'panynpoBath NpyXUHY U U3MEPSATH CHIIBI
JTUHAMOMETPOM.

N3o0paxkaTs TpaduyecKku CUITy TpPEHUS,
U3MEpSATH CHITY TPEHUS.
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JlaByienne TBepabIX Pemars Ka4eCTBEHHBIE 3a7a4H; [IpoBenenue onsita. [ImanupoBaTh  CBOIO Yuurbcs KPUTHYHO
TeJl, JKUAKOCTEH U | SKCIIEPUMEHT 110 OIPEICIICHUIO JIABJICHHS YcraHaBIUBATh WHIUBUIYAIbHYIO OTHOCUTBCSI K  CBOEMY
ra3oB Opycka. MPUYUHHO- 00pa3oBaTeIbHYIO MHCHHIO, YMETD
(20 vac) Pemate kauecTBEHHBIE 3a/1a4d; IPOBOAUTH| CICACTBEHHBIC CBA3H. TPacKTOPHIO. ICIEZI;I‘{OaBaTB OIIMGOUHOCTE
OIBITHI Ha 3aKkoH Ilackais. [IpoBoauTH
MHEHUS
Pemates kauecTBeHHBIE 3a]]a4u; TPUBOAUTH| CAMOKOHTPOJIb.
MpUMEPbI IPUMEHEHHUS aKBAJIAHTA U
IYOMHHBIX arapaTosB. VMenue BeIICHATE
Pemarp pacuerHble 3a1auu 1 1 2 ypoBHs. | IVIaBHOE.
[IpuBoauT, NpUMEpPHl  MPAKTUYECKOTO VYMeTh enaTh BBIBOJIL.
MIPUMEHEHHUSI COOOIIAIOIINUXCS COCY/IOB.
[Tonp30BaTbcst 6apoMeTpOM-aHEPOUIOM.
Pemenne kaueCTBEHHBIX 3a71a4.
[Tonb30BaTbCcsi MaHOMETpaMHU.
OObsicHeHWe TNPUYUHBI BO3HUKHOBEHUS
apXUMEJI0BOM CUJIBI.
Omnpenenste cuny Apxumena. Pabora c
TaOJIHUIIEH;
BrICHATE yCcoBUS TIIaBaHUs TEIL.
JHeprus. Padora. Pemate 3amaun 1 u 2 ypoBH4. YcTaHaBIMBaTh JlaBaTh OLIEHKY CBOMM YmeTh paboraTh B

MoIlHOCTE
(12 yacos)

Pemrates xauecTBEHHBIE 3a/1a41 HA BUBI U
MIpeBpaIeHIs] MEXaHUYECKON SHEPTHH.

N300paxaTsb ppIyar rpaduyecKy;
OIpeNieNIATh Iieyo cuibl. DopMyaHpoBaTh
yCJIOBHE paBHOBECHE phlyara.

BBINONHATE ONBIT U MPOBEPUTH YCIIOBHE
paBHOBECHE pblyara.

[lpuBoaMTH,  TIpUMEpHI  TOJIE3HOW W
3aTpayeHHOM pabOoTHI.

IIPUYNHHOCIIEACTBEHHbBIE
CBSI3H.

YMeHue NpoBOJAUTH
OTIBITHI, A€NIaTh BBIBOJBL,
0000111aTh.

IIpoBoanTh
CaMOKOHTPOJIb.

JMYHOCTHBIM KadecTBaM
U UyepTaM Xapakrepa

MaJIbIX Tpynmnax
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Hrorosoe AHanu3upoBaTh, [lmanupoBath cBoto | OTcramBasi CBOIO TOYKY
NMOBTOPEHHE CpPaBHUBATb, VHJUBULYAIbHYIO 3peHus, MIPUBOJIUTH
(6 qaca) KJ‘IaCCI/I(bI/IHI/IpOBaTB )54 06p330BaTeJIBHyIO ApPTYMCHTBI, IMOATBCPKAAA
0000111aTh H3y4YeHHbIC | TPACKTOPUIO. uUx q)aKTaMI/I.
MOHSTHUS Kputnuno otHocutscs K
CBOEMY MHEHUIO, YMETh
IIPU3HABaTh OIIMOOYHOCTH
CBOEr0 MHEHHUS
8 KJIACC
Temaruueckoe OcHoBHbIE BU/IbI Y4eOHOM JeSITeJIbHOCTH YYAIIUXCS
IVIAHMPOBaHUE [IpenmeTtHbie nECTBUS MeranpeameTHbIE PE3YIbTaThI

Ilo3nasamenvnoie
yyvia

Pezynamuenvie YY/[

Kommynuxamuenwie
yvia
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TemnoBbie YMeTh HW3MEHATh BHYTPCHHIOIO »Hepruro| Paborate ¢ kHUTOH, | DopmymupyroT [MnaaupyroT obmue
ABJECHUSA Tella pa3anvYHbIMU criocobamu. IIPOBOAUTH IMIO3HABATCIIbHYIO LCJIb, CII0COOBI pa60TbI.
(26 uyacoB) VYMeTb  OOBSCHSTH pasinyHble  BHabl | HAOIIOICHHS. COCTABILIIOT ILIAH 1 Vcnonb3yoT ajiekBaTHbIe
Teonepenaun  Ha ocmoe MKT u | YCTaHaBnmBath MIOCJIEI0BATEIbHOCTh SI3BIKOBBIE CPEICTBA JUIs
OOBSICHSITh TMPUMEHEHHE PA3IUYHBIX BHUJOB | IPUYMHHO- JICHCTBUH B COOTBETCTBHH | OTOOPKCHHS CBOMX
TEIIONEePEIayu. CJIE/ICTBEHHBIE CBSI3H. C HeH. HYBCTE, MHCvHeﬁ 1
YmMmets paccuUMTHIBATH BHYTPEHHIO|  VmeTh CraBaT y4eOHYI0 3a1auy| NOOYKIECHHH.
SHEPTHIO. Ha OCHOBE COOTHECEHUS Yuyarcs apryMeHTUpOBaTh
HHTEPHPETHPOBa TOI'0, YTO YK€ U3BECTHO U | CBOIO TOYKY 3pCHHUA,
YMeTh u3MepsITh TEMIEPATYPY. TH. ’
PaccunThiBaTh KOJTMYECTBO TEILIIOTHI YCBOCHO, H TOTO, HTO CIle || CHOPHTL 1 OTCTAHBATE
: YMeTb NPpOBOAUTH HEM3BECTHO CBOIO TTO3MIIHIO
YMeTh onpenensaTe yASIbHYIO SKCTIEPHMEHT. T~
TEINIOEMKOCTb TBEPAOTO TEIA. YMeTh 06061maTh. OTITIOHEHTOB 0GPA3OM
[IpuMeHATH 3aKOH COXpAaHEHUS SHEPTUH. OpraHn3oBbIBaTh 1
YMeTh NpPUMEHSTh YpPaBHEHUE TEIIOBOTO IPOBO/AT
Gananca. CaMOKOHTPOJIb.
OOBSICHATD arperaTHble COCTOSIHUS|  YMeTh paboTaTh 110
Benectsa Ha ocHoBe MKT. AINTOPUTMY.
[Tonb30BaTbes TAabMMIIAMH, PACCUUTHIBATD
KOJIMYECTBO TEILJIOTHI MPU JAHHBIX (ha30BBIX
nepexo/iax, OObIICHITH MPOIIECCHl HA OCHOBE
MKT.
[Tonb3oBaTbess  TabnMIIAMH,  OOBICHSTH
npouecchl Ha ocHoBe MKT.
VYMeTp  u3MepATh U PacCUUTHIBATH
BJI&KHOCTh BO3/1yXa.
OOBSICHATD paboty TypOUHBL,
paccuutbiBaTh KIIJ] TenmoBbIX ABUTATENIEH.
DJIeKTpUYeCKHe OnpenensTh 3HAKU DNIEKTPUIECKUX 3apsiaoB| Paborate ¢ kuHuroit, IIpuHuUMaioT v Ydarcd apryMeHTHpPOBAaTh
SIBJICHUS B3aUMO/ICHCTBYIOIINX TEJ. MPOBOANTH HAOIOIe- COXPaHSIOT CBOIO TOUYKY 3pPEHUS,
MMO3HABATEIHLHYIO
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(34 yacoB)

YMeTh ONpPCACIIATH KOJINYCCTBO
HIIEKTPOHOB B aTOME, YHCIO MPOTOHOB H
HEWTPOHOB B SApE, COCTAaBIATH SJICPHBIC
pEaKIu.

OOBACHATD pacnpenenenme
IIEKTPUYECKUX 3apsaoB IPU PA3THYHBIX
CIoco0ax NMEKTPU3ALHH.

N3o00paxarth CHJIOBBIE JTUHAN
JJIEKTPUYECKOTO  TOJIs,  PACCUYUTHIBATH
AIIEKTPUICCKYIO CHITY.

OOBACHATH  MPOIECCHI, CBSI3aHHBIE C
AIIEKTPUICCKU 3aPSDKCHHBIME TEJIAMH.
Onpenensrpb HaIpaBJICHUE TOKa,
00BACHATH paboTy W  Ha3HayYCHHE
HCTOYHUKOB TOKa.

UepTuTh  JJEKTPUYECKHE  CXEMBI U

coOHMpaTh MPOCTEHUINE MIEKTPUUECKHE LETIH.
PaccunTeiBaTh CUJIy TOKa H IMOJIb30BaThCsA
aMIIepMETPOM.
Cobupath ANEKTPUYECKYIO LENb U
U3MEPATh CHITY TOKA.
[Tons3oBatTbcs BOJIbTMETPOM,
PAaCCUUTBIBATH HAIIPAKCHHUEC.
CoOuparh  JIEKTPUYECKYIO  LI€llb U
HU3MCPATH BOJIBTMETPOM HAIPSIKCHUC.

PaccuuteiBath COTIPOTHUBJIICHUE;
OOBSCHATh, TIOYEMY TIPOBOJHUK HMEET
COMPOTUBIIEHUE;  ONpPENENATh  yIEJIbHOE
COTIPOTHUBIIEHHUE MO TabJHIIE.

HUS.
VcranaBiauBaTh

MPUYUHHO-

CIICICTBCHHEIC CBSI3M.
VYmern

UHTEPIPETUPOBA

Tb.
YMeTh NpoBOJIUTH
IKCIIEPUMEHT.
Ymerb 000011aTh.
Opranu3oBbIBaTh
MIPOBOIUTH
CaMOKOHTPOJIb.
Ymertb pabotarh mo
QITOPUTMY.

u

1eb, perynupyroT
MPOLECC  BBHIMOJHEHUS
y4eOHBIX JIEUCTBUI.

Oco3HaroT Ka4ecTBO U
YpOBEHb YCBOGHHUS.
Boiensitor 1 0co3HaOT
TO, YTO YK€ YCBOEHO U
4TO  elle  MOJAJEKUT
YCBOCHHUIO

CHOpPUTDH U OTCTaUBaTh
CBOIO MO3HIIUIO
HEBPaXACOHBIM IS
ONIOHEHTOB 00pa30M.

PaGotarot B rpymre,
YCTaHABIIMBAIOT paboyue
OTHOIIICHUS, y4yaTcs
3P PEeKTUBHO
COTPYAHUYATH U
CII0COOCTBOBATh
IIPOYKTUBHOU
KOOTIepaluu
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PemraTe 3agaun Ha 3akoH OMma.

ITons30BaTbCs aMIICPMETPOM,
BOHBTMeTpOM, BKCHepI/IMeHTaHBHO
OTIPEICIIATH COMPOTHUBIICHUE TIPOBOIHUKA.
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CpaBHUBATh CONMPOTUBIICHHS TPOBOJHIUKOB
10 X BOJIbT-aMIICPHBIM XapaKTCPHUCTUKAM.

Onpenensth HampspKeHUHE, CUITy TOKa H
COMPOTHUBIICHUE TPU  TOCIEIOBATEILHOM
COCAMHCHUHA ITPOBOAHHUKOB.

Onpenensth HampspDKeHUE, CHIy TOKa H
COTMPOTHBIICHUE npu napayuieIbHOM
COEIMHEHUU MPOBOIHUKOB.

PaccuntbiBaTh paboTy W MOILIHOCTH TOKa
SKCIIEPUMEHTANILHO, aHATUTUYECKHU.

Ornpenenarpb oJIroca MarHuTa,
HAINPaBJIEHUE MATHUTHBIX CHJIOBBIX JIMHUH.

YBenuurMBaTh MarHUTHOE JCHCTBHE TOKa,
ONpeeNsaTh  HampaBlIeHWE  MarHUTHBIX
CUJIOBBIX JINHUM COJIEHOUA.

OmnpenensaTh HampaBlIeHUE CHUIIBI Amrepa,
TOKa, MAarHUTHOTO TOJsI, OOBACHATH paboTy
KMHECKOIIa ¥ TeHEepaTopa.

OOBsACHATL pPA0OOTYy DIEKTPOJABUTATENS H
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

[TpuMeHsITh MOTy4YeHHbIE 3HAHMUSL.

44




CBeTOoBBIC ABJICHUSA Pa3znnuaTh UCTOYHUKY CBETA. YMeTh cpaBHUBATH CaMoCTOITEILHO OOmarorcs u
(8 yacos) OO0baCHATL 00pa30BaHKE TEHU U IIOJIYTEHH,| Y CTaHABIMBAThH hopmyIupyroT B3aUMO/JICUCTBYIOT C
3aTMCHUS. PUYHHHO- [IO3HABATEJIHYIO LI€JIb U | HAPTHEPAMH 110
CTIpOMTb  XOJ  OTP@XKEHHOTO  Jyda, | CIEACTBEHHBIC CBS3M. CTPOAT JEHUCTBUS B COBMECTHOH AESATEIbHOCTH
o0o03HauaTh yriibl majeHuss u orpaxenus; | IIpoBoauts COOTBETCTBUHM C HEH i 06Mery uHpopMareit
CTPOUTH U300paKeHUE MPEMETa B 3epKaje. HAOJTIOICHUS.
CrpouTh XOA TPEIOMJICHHBIX JY4eH, | BpigensTsh riIaBHoE.
OOBSCHATH ~ SBICHHS,  CBSI3aHHBIC  C |  [[poBOLHTBH
MPEIOMIIGHUEM CBETa; 0003HA4aTh yroj B3aHMOKOHTPOJIb "
HpEIOMIICHUA. CaMOKOHTPOJIb.
CrtpouTth n300pakeHue IpeIMeTa B JIMH3E; IIpoBOAUTH
paccuuTheiBaTh (POKYCHOE pACCTOSIHHE U SKCIICPHMEHT.
ONTUYECKYIO CUILY JIMH3BI. VMeTh 0600611aTh.
DKCIEepUMEHTATBHO OTIPENIETISATh
(OKyCHOE pacCTOSHUE U ONTUYECKYIO CHITY
JIUH3BIL.
OObsicHATH paboTy TINla3a; Ha3HAYCHHUE U
JIEVCTBUE OUYKOB.
Hrorosoe AHaM3UpoOBaTh, [InanupoBaTh cBoi0 | OTtcTamBas CBOIO TOYKY
NOBTOpPEHHE CpaBHUBATb, VHUBUIyAJIbHYIO 3peHusl, MPUBOJIUTH
(4 uaca) KnaccuuuupoBars U | 00pa30BaTENLHYIO apryMEHThI, MOATBEPXKas
0000maTes u3y4yeHHbIEe | TPACKTOPHIO. ux (pakramu.
MOHSTHUS Kputnuno otHoCcHUTBCS K
CBOEMY MHEHHUI0, YMETh
MpU3HABaTh OIMIMOOYHOCTH
CBOEro MHEHHS
9 KJIACC

OcHOBHbBIE BHU/IbI y'-lCﬁHOﬁ ACATECJIBHOCTH YYAIUXCH
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TemaTnueckoe
IJIAHMPOBaHUE

OcHoBHbIC BUbI y4eOHOMH
AeATeJIbHOCTH y4alIuXcs

MeTtanpeamMeTHble pe3yJIbTaThl

Ilpeomemmnbwie oeiicmeus

Ilo3nasamenvuuie
yya

yya

Pezynamuenovie Kommynuxamuenoie

yyia
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Mexannuyeckue
AABJICHUSA
(26 yacoB)

YMeTp  JOKa3biBaTh ~ Ha  MpUMepax
OTHOCUTENIbHOCTh  JIBWKEHHS; yMETh Ha
npuMepax  pa3nuyaThb, SBJISETCS  TEJO

MaTepuaIbHON TOYKON WIH HET.

YMeTh OIpenensaTh NepeMEILCHNE Tela.

Pazauuats yTh, TepeMeEILIEeHHE,
TPACKTOPHUIO.

YMeTb OnucChIBaTh JBUXKEHUE 110 €ro
rpaduKy U aHAJTUTUYECKH.

YmMerts pemiats O3M 111 pa3InyHbIX BUIOB
JIBUKEHMUSL.

YMeTrb OIIpCACIIATH CKOpPOCTb u
INEPEMCIICHUC.
YMeTh pacCUuThIBaTh  XapaKTCPUCTHUKU

PaBHOYCKOPEHHOTO JIBH)KCHUSI.
Onpenensite MUCO, 0OBACHATH sIBICHUS,
CBSI3aHHBIC C SBJICHUEM HHEPIUH.
Ornpenensars Cuiy.
OnpenensTh CHIBI B3aHMMOJICHCTBUS JIBYX
TeJ.
VYmetn pacCcUNTHIBATH YCKOPCHHE
CBOOOIHOTO ITaJICHMS.
OOBSACHATH MPUPOIHBIC SIBJIICHMS,
CBSI3aHHBIE C CUJIAMU BCEMUPHOTO TATOTEHUSI.
YMeTh

OIIPCACIIATH XapaKTCPUCTUKU

PaBHOMCPHOT'O JABHIKCHU A TCI1a 110

OKPY>KHOCTH.

YMmers  BBIBOAMTH  (GOpMYyNly  INepBOH

KOCMHMYECKOU CKOPOCTH.

VYMeTn BBIICIIATD
[JIaBHOE, pa3anuyarh.
YMeTh MNpenacTaBisiTh
uH(pOpMAIIHIO
rpadguvecKy.
YMeTs paboTatsk 1o
oOpa3iry.
VcranaBiauBaTh
MIPUIUHHO-
CICJICTBCHHEIC  CBSI3H.
YMmers [IPUMEHATH
TEOPETHYCCKUE 3HAHMS
Ha MpaKTHKE.
YMeTh
0000111aTh,
aHAJTM3UPOBATH.
Jlormueckoe MEBIILIC-
HHE,
YMeThb
COCTaBJIATh
pacckas 1o IiaHy.
YMeThb
COCTaBJIATh
KOHCIIEKT.
YMmenue paboraTh

CaMOCTOSATCIIBHO.

CraBsaT yuebHyI0
3a/1a4y Ha OCHOBE
COOTHECEHHS TOr'0, YTO
y’K€ U3BECTHO M YCBOCHO,
U TOTO, YTO €I
HEU3BECTHO.

Cin4aroT croco0 u
pE3yJIbTaT CBOUX
JIEHUCTBUH C 3aJJaHHBIM
9TaJIOHOM,
00HapyXHUBAOT
OTKJIOHEHHS U OTJIMYHS
OT 3TaJIOHA

Yuyarcst OpraHu30BbIBATH
U IJIaHUPOBATh yueOHOE
COTPYJHHUYECTBO C
YUHTEIIEM U
CBEPCTHUKAMH.

Pabotarot B rpymie
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Onpenensrsb 3aMKHYTYIO CUCTEMY,
IIPUMEHATh 3aKOH COXPAHEHHs HMITyJbCa K
OOBSICHEHUIO SIBJICHUI.

YMeTb 00BSCHATD PEaKTUBHOE JBIKEHUE U
€ro IIPUMEHEHUE.

48




MexaHnnuyecKue
KoJIe0aHusd 1

BOJIHBI. 3BYK.
(9 yacoB)

YMeTb IPUBOANUTH IIPUMEPHI KOJICOATEIIBHOTO
JBIKEHUS

YMeTp  pasnuyarh — pasdIHBIC  BHIIBI
MEXaHMYECKUX KOJcOaHUW. YMETh BBISCHATH
YCJIOBHSI BO3HUKHOBEHHUS U CYIIECTBOBAHUSA
KoJIeOaHMIH.

YMeTh ONUCHIBATH MPEBPALICHUE SHEPTUH TIPU
CBOOOJHBIX KOIICOAHHSIX.

YMeTh

CTPpOUTH BBIBOJUTH

rpadux,
ypaBHEHHE TapMOHHYECKOTO KOIeOaHHS.
YMeTh pacCUUTHIBATh MIEPUOJ KOICOaHH.
YMeTh ONUCHIBaTh KOJIeOaHus 1o rpaduky.
YMeTh 0 pe30HaHCHBIM KPUBBIM CPaBHUBATh
TpEeHHUe B CHUCTEMax; pa3liniaTh OlpeesicHHE U
yCJIOBHE pe30HaHCA.
Paznuuarh TUTIBI BOJTH; pACCUUTHIBATH JUIMHY U

CKOPOCTb BOJIHBI.

VYmets BBIIEIATD
rjaBHOE, CpaBHUBATD,
paznuyaTh.

VMeTh aHaIU3UPOBATD.
YMeTh BBIICTSATh
CYIIECTBEHHOE.

CraBst yueOHYIO 3a7auy
Ha OCHOBE COOTHECCHUS
TOT0, YTO YK€ U3BECTHO U
YCBOEGHO, M TOTO, 4TO €IIe

HCU3BCCTHO

Hcnons3ytoT ageKkBaTHbIE
SI3BIKOBBIC CPEICTBA AJIS
OTOOpaKECHHS CBOMX
YYyBCTB, MBICJIEH U
MO0y XICHUH
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DJIeKTPOMArHUTHbIE
KO0JIe0aHUS U BOJIHBI
(11 yacoB)

Ymertb TI0JTb30BaThCS NIPaBUIIOM
OypaBunka u TpaduUyecKu H300paKaTh
MarHUTHOE TOJIE.

Pemrate 3amaun Ha pacdet cuibl AMIiepa
u cunel Jloperma. OOBACHATH paboOTy
IPOMKOTOBOPHUTEITS,
AJIEKTPOU3MEPHUTENIBHBIX IIPUOOPOB.

YMeTh OOBSCHATH TNPUMEHEHHUE CHIIBI
Jlopenua.

YMeTh TPUMEHSTh 3aKOHBI K PEHICHHUIO
3ajau.

OOBSCHATD  SIBIICHUS, CBSI3aHHBIC C
SIBIICHHEM 3JICKTPOMArHUTHOW WHIYKIUH.

OOBSICHATH  SIBICHUSA, CBS3aHHBIE C
SIBIICHHEM 3JICKTPOMArHUTHOW WHIYKIHH.

Jloka3bIBaTh YHUBEPCAIBHOCTh OCHOBHBIX

3aKOHOMEPHOCTEW BOJHOBBIX IPOIIECCOB

JUTSL BOJTH JIFOOOW TIPUPOJIBI.

YMmetp
COCTaBIISITh
KOHCIIEKT.
YMeTb paboTath

CaMOCTOSTEILHO.
VYmetb
AHAJIM3UPOBATH,
WHTEPHPETUPOBATD.
VYMeTh BBIICIITD
IJaBHOE.
YMmerb IIPUMEHSATH

TEOPHIO Ha IIPAKTHUKE.
Ymern
BBIBOJIEL.

JenaTh

YMeTb CpaBHUBATh.
Ymets 060011aTh.

[IpenBocxuiaror
pe3yibTaT U YPOBEHb
yCBOEHHUS (Kakoi Oyzaer
pe3ynbTat?)

CamMocTosATENBHO
bopmynupyroT
MO3HABATENBHYIO LIETb U
CTpPOSIT ICUCTBUS B
COOTBETCTBUU C HEH

Hcnonb3yror
a/IeKBaTHbBIE SI3bIKOBbIC
CpeacTBa JUIst
0TOOpaKEHHs CBOUX
YyBCTB, MBICIICH U
noOyXKIeHUH.

PaGotarot B rpymre.

OOBscHATH BHUJ  HHTEpHEPEHIIMOHHON
KapTHHBI B MOHOXPOMAaTUYECKOM CBETE.
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Ctpoenue atoma u
aTOMHOIO siApa
(13 yacoB)

JIoKa3bIBaTh CI0KHOCTh CTPOCHHUSI ATOMA;
OOBSACHATH MOJENb aTOMa BOAOPOAA IIO
bopy.

OOBACHATH CBOWCTBA M3TYUCHUS.

OOBsCHATD pabOTy CYETYHKOB.

PaccuutbiBaTh AHEPrUIO CBA3M U JAE(PEKT
Mmacc.

PaccuuTeiBaTh 3HEPreTHYECKU BBIXOJ
AJIEPHBIX PEAKLIUM.

YmeTb
BBIJICTISITh
TJIaBHOE.

YMmeTh paborath
CaMOCTOSITEINILHO.

YMerp pabortaTh ¢
JIOTTOJTHUTEIIbHOU
JIUTEpaTypOil.

YMeTh 1enath BEIBOIBI.

Brimensgror 1 oco3HaroT
TO, YTO y)K€ YCBOCHO U
YTO €IIE MOMIEKUT
YCBOEHUIO

Yuatca nelicTBOBaTh C
YYETOM MO3UIUHU JIPYTrOro
M COTJIaCOBEIBAaTh CBOU
JICHCTBUS.

OOBsCHATD IIPUMEHEHNE ANEepHON| YMeTh
SHEPTUU U SAJEPHOTO U3TyICHUS. UHTEPIPETHPOBA
Tb.
YMetb
0000111aTh,
aHaAJIM3UPOBATh.
Crpoenne n Paznuuars OCHOBHBIE npusHaky | M3Biekaror CraBsr yueOHy10 [IposBIAIOT TOTOBHOCTH
IBOJIIOLUS CYTOYHOTO BpaIIeHUs 3BE3THOTO HEOA, | HEOOXOAUMYIO 3aJjaqy Ha OCHOBE K 00CYX/IEHUIO Pa3HBIX
Bcenennoi nwkenns  Jlynel, ConHla M IUIAHET | HH(OPMALIUIO U3 COOTHECEHHsSI TOTO, YTO | TOUCK 3PEHUS U
(6 uaco) OTHOCHTEIBHO 3BE3, IPOCITyIIAHHEIX TEKCTOB | y’Ke H3BECTHO U YCBOEHO, | BRIPAOOTKE 00Imeh

ITonumars pasnuuus MEXIY
TeJIMOLIEHTPUYECKOM M TE€OLEHTPUYECKOMN
CUCTEMaMH MHpA.

Pa3JINYHBIX KaHPOB,
BBI6I/IpaIOT CMBICJIOBBIC
CANHUIBI TCKCTA U
YCTaHaBJIMBATb
OTHOIICHUA MCKIAY
HHUMH

U TOTO, UTO €IIIE
HEU3BECTHO

(TpymnmoBoif) mo3unuu
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Pe3eps —
UTOro0BoOE
NMOBTOPEeHHE

(3 uaca)

AHanM3upoBaTh,
CPaBHHBATh,
KIaccupuIupoBaTh |
0000maTe  M3y4YCHHBIC
IIOHATUA

[InanupoBats
MHIUBUAYAIBHYIO
00pa3oBaTeNbHYIO
TPAEKTOPHUIO.

CBOIO

OtcTanBasi CBOIO TOUKY

3peHwus, MIPUBOJIUTH
apTryMEHTHI,
MOATBEPIK1ast ux
(dhakTamu.

KpI/ITI/ILIHO OTHOCHTLBCA
K CBOEMY MHCHHUIO, YMCThH

IMPpHU3HABATb o1In00y-
HOCTBb CBOCT'O MHCHUA
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