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1. Tlmanupyemble pe3y/bTaThl H3y4YeHHUs Y4eOHOI0 MpeaMeTa.

[Inanupyembie pe3ynbTaThl OCBOEHHUs ydeOHOTO mpenmMera ompeneieHsl [IpumepHoii
OCHOBHOM 00pa3oBaTelIbHOM MpOrpaMMoil OCHOBHOro oOmiero ooOpazoBanusi MKOY
3abanyiickas CILI.

JTuunocmuvimu pezynomamamu o0ydeHus: GU3MKe B OCHOBHOM IIKOJIE SBIISIOTCS:

- pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJIbHBIX MW  TBOPYECKHX
CIIOCOOHOCTEH yJalnxcs;

- YOEXJIEHHOCTh B BO3MOXHOCTHU IO3HAHUS MPUPObI, B HEOOXOJUMOCTH Pa3yMHOIO
WCMOJIb30BaHUs JIOCTHXKEHUW HAYKW W TEXHOJOTMW JUISl JAJIbHEUINErOo pPa3BUTHUSA
YEeJIOBEYECKOro OOIIECTBA, YBAXKCHUE K TBOPIIAM HAYKM U TEXHUKH W OTHOIIEHUE K
(bU3MKe KaK K 3JIEMEHTY 00I11€UeIOBEUECKOIN KyIbTYpHI;

- CaMOCTOSITEIBHOCTD B MPUOOPETEHUU HOBBIX 3HAHUH T MPAKTHUECKUX YMEHUH;

- TOTOBHOCTH K BBIOOpDY J>KH3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
MHTEpPECaMH U BO3MOKHOCTSAMU;

- MOTHUBaIMsi 00pa30BaTEIbHON JEATEIHHOCTH IIKOJLHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOI'O NIOAX0/1A;

- ¢dopMHpOBaHUE IIEHHOCTHBIX OTHOIIEHUH JPYyr K JAPYTY, K YUYWUTEII0, K aBTOpam
OTKPBITUH U N300pETEHUM, K pe3yibTaTaM OOy4eHHUS.

Memanpeomemmuvimu pesyromamamu 0oOyd4eHHs (QU3MKE B OCHOBHOM IIKOJIE
ABJISIFOTCS :

peryJisiTUBHbIE:

bopMyIUpOBATh U YIEPKUBATH YUEOHYIO 3324y,

BBIOMpaTh JIEUCTBHUS B COOTBETCTBUM C TIOCTaBJICHHOW 3ajaueid M YCJIOBUAMHU €€
peanu3annu;

TUTAHUPOBATh MyTH JOCTIKEHUS 11eJiel, 0CO3HAHHO BhIOMpaTh Hambosee 3pheKTuBHBIC
CIIOCOOBI perieHus yueOHBIX U TTO3HABATEIbHBIX 3a/1a4;

pEeABUIETh YPOBEHb YCBOCHHS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTAaBJIATH IUIAH U MTOCIIEI0BATEIBHOCTD JCHCTBUN;

OCYIIECTBJISATH KOHTPOJb IO 00pa3Ily U BHOCUTh HEOOXOAMMBIE KOPPEKTUBHI;

aJICKBaTHO OIEHWBAThH MPABHIILHOCTH UM OMIMOOYHOCTH BBIMOJIHEHUSI Y4eOHOM 3a/1a4H,
e€ 00BEKTUBHYIO TPYAHOCTD U COOCTBEHHBIC BO3MOKHOCTH €€ peIIeHUS;

ONPENETATh IMOCIEA0BATEIPHOCTh MPOMEXKYTOYHBIX IIEJI€H M COOTBETCTBYIOIIUX UM
JNIEUCTBUN C YYETOM KOHEYHOTO PE3YJIHTATA;

MPEIBUAETh BO3MOKHOCTH TMOJTYyUYEHUS KOHKPETHOIO pe3yabTara Ipu PEUICHUH 33/1a4;
OCYIIECTBJISITh KOHCTATUPYIOIIMN U MPOTHO3UPYIOLIAN KOHTPOJIb MO PE3yiabTaTy U MO
criocoOy JeHCTBUS;

BBIJICTATh U (POPMYJTUPOBATH TO, YTO YCBOCHO U UTO HY)XKHO YCBOWTH, OMPEICIATH
Ka4eCTBO U YPOBEHb YCBOCHUS,

KOHIICHTPUPOBATh BOJIO JJIsi TPEOJOJEHUS WHTEIUICKTYAIbHBIX 3aTPYJHEHUN W
(bU3NYEeCKUX MPENSTCTBUM;

NMO3HABATEJIbHbIE:

CaMOCTOSITEIILHO BBIICTSATH U (DOPMYTUPOBATH MO3HABATEIBHYIO 11€JTh;

MCIIOJIh30BaTh 00IIIME TPUEMBI PEIICHUS 3a71aY;



NPUMEHATh  MpaBWa U TMOJIb30BAaThCSl ~ MHCTPYKIUSIMU U OCBOEHHBIMU
3aKOHOMEPHOCTSIMU;

OCYIIECTBJISTH CMBICIIOBOE YTCHUE;

co3/1aBaTh, IPUMEHSTH U TPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA, MOJACIIU
U CXEMBI JUIsl pelIeHus 3a]1ay;

HAaXOJUTh B Pa3JIMYHBIX HMCTOYHUKAX HH(POPMAINIO, HEOOXOJUMYIO ISl pEelICHUs
MaTeMaTUYeCKUX NpoOieM, W TPeACTaBlIATh €€ B MOHATHOW (opme; NpUHUMATH
pelieHre B YCJIOBUSAX HEMOJMHOM ¢ M30BITOYHOM, TOYHOW U BEPOATHOCTHOU
uHbOpMaIny;

YCTaHABJIMBATh MPUYUHHO-CJIEJACTBEHHBIC CBSI3HM; CTPOUTH JIOTMUECKUE PACCYXKIACHUS,
YMO3AKIIOUEHHUS (MHAYKTUBHBIC, IETYKTUBHBIE U 110 AaHAJIOTUH) U BBIBO/IbI;
dbopmupoBaTh y4eOHYI0O U OOIIENOIL30BATEIbCKYI0 KOMIIETEHTHOCTH B 00JIacTH
MCIIOJIB30BaHUs MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-kommneTeHT-
HOCTH);

BUJIETh (DU3UYECKYIO 33/1a4y B IPYTUX NUCHUILIMHAX, B OKPYXKAIOUIEH KU3HU;
BBIJIBUTATh TUIOTE3bl MPU PEUICHUU YYEOHBIX 3a7a4 W MOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKHY;

IJIAHUPOBATh W OCYIIECTBIIATh ACATEIBbHOCTh, HAIPABICHHYIO Ha pEIICHHE 3a7ay
HCCIIEI0BATENIbCKOTO XapaKTepa;

BbIOMpATh HanboJiee paroHalIbHbIE U YPPEKTUBHBIE CIIOCOOBI PEIICHU 3a/1a4;
HMHTEPIPETUPOBATh MH(POpMALMKU (CTPYKTYpUPOBATh, MEPEBOJUTH CIUIOIIHOM TEKCT B
Ta0JuUIly, MPE3EHTOBATh MOJyYeHHYI0 HHPOPMAIKIO, B TOM unciie ¢ nomoiuisio UKT);
OLICHUBATh UH(pOPMALINIO (KPUTHYECKAs OLIEHKA, OLIEHKA JOCTOBEPHOCTH);
YCTAaHABJIMBATh  MPUYUHHO-CJICACTBEHHbIE  CBSI3M, BBICTpAWBaTh  PACCYXKICHUS,
00001IICHMS;

KOMMYHHMKATUBHbIE:

OpraHU30BbIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JIE€ATEILHOCTh C YUUTEIEM U
CBEPCTHUKAMMU: OTIPEACIIATH LU, pACTIPEACNISITh PYHKIIUU U POIH YIACTHUKOB;
B3aMMOJICHCTBOBATh M HAXOJHUTh OOIIHME CIOCOOBl pabdoThl; padboTaTh B TPYIIIE:
HAXOJIUTh 00I11Iee PEIICHHE U pa3peaTh KOH(IUKTH Ha OCHOBE COTJIACOBAHUS TIO3UITUIN
u yd€ra HHTEPECOB; CIyliaTh mapTHEpa; (GopMyIupoBaTh, apryMEHTHPOBATh U
OTCTauMBaTh CBOE MHECHHUE;

MIPOTHO3UPOBATH BOZHUKHOBEHUE KOH(MIMKTOB MPU HATUYUHU PA3HBIX TOUEK 3PCHHUS;
paspeniath KOH(MIUKTH HA OCHOBE YU€Ta HHTEPECOB U MO3UIIUNA BCEX YUYACTHUKOB;
KOOPAUHUPOBATH U MIPUHUMATH PA3IUYHBIC TO3UIIUHA BO B3aUMOICHCTBUH,
apryMEHTHPOBAaTh CBOIO TMO3UIIMI0 M KOOPJIUHHUPOBATH €€ C MO3UIUAMH MapTHEPOB B
COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIETO PElIeHUs] B COBMECTHOM €SI TEILHOCTH.
MHNPEJIMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 Kiacce MpeaMEeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JTOJDKHBI
oTpaxaTh CGHOPMHPOBAHHOCTh Yy OOYYAIOIIMXCS YMEHHM: HCIOJIb30BaTh TOHSATHUS:
bu3nYecKue U XMMUYECKUE SBICHUS, HAOMIOICHNUE, YKCIIEPUMEHT, MOJIENb, THUIIOTE3a,
eAUHUIBI (U3HYECKUX BEJIMYHMH, aTOM, MOJICKYJa, arperaTHhIE COCTOSIHUSI BEIIECTBA
(TBEpmoe, KHWIKOe, Ta3000pa3HOe), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS, PABHOICUCTBYIOMIAS CHJI, AehOpMAaIIHsI



(ympyrasi, acTU4ecKas), HEBECOMOCTh, COOOIIAIOMINECS COCY/bI;, Pa3INUaTh SBICHUS
(muddys3us, TemIoBOe JBMKEHHME YacTHI[ BEIIEeCTBa, PaBHOMEPHOE JBW)XCHHE,
HEpPaBHOMEPHOE JIBUYKEHUE, MHEPIIHUS, B3aUMOICUCTBHE Tell, paBHOBECHE TBEPJBIX TEN C
3aKperIEHHON OChIO BpallleHus, Iiepeiaya JaBieHUs TBEPABIMU TeJIaMU, )KHUIKOCTSIMH U
razaMu, atMochepHoe JaBJeHuE, TIaBaHUe Tell, IPEeBPAIlleHUS MEXaHUYECKON YHEPTUN)
M0 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOLIUX
JaHHOE (PU3MYECKOEe SIBJIICHHUE; pACIIO3HABATh MPOSBICHUE HW3YYEHHBIX (DU3NUECKUX
SBJICHUN B OKpPYXKAlOIMIeM MHpE, B TOM 4YHCIE (PU3MYECKHE SIBICHUS B TPHUPO/IE:
IpUMEpHl JBMKEHHS ¢ pa3nnuabiMu DenepanbHas pabodas nporpamma | Gusnka. 7-9
KJacchl (0a30BbI YpOBEeHb) 21 CKOPOCTSIMH B JKMBON M HEXUBOW MpUpOJE, ACHCTBHE
CHJIBI TPEHHsI B MPHUPOJAE U TEXHUKE, BIUSAHHUE aTMOC(EpHOTo IaBICHHUS Ha >KUBOMN
OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeJE€ YEJIOBEKa, IpPU OSTOM IEPEBOAUTH
MPAKTUYECKYIO0 3aJady B y4e€OHYIO, BBIICISITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(du3nyecKuX SIBJICHUI; ONMUCHIBATh U3YYECHHbIE CBOMCTBA T€lI U (PU3UUYECKUE SIBICHMUS,
UCHOJIB3YS (PU3NYECKUE BEIIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsI, IIyTh,
CKOPOCTb, CPEHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHJa TSDKECTH, BEC Tela, CHJIa TPEHMS,
naBieHue (TBEPIOTO Tena, >KMJIKOCTH, ra3a), BBITAJKMUBAIOIIAs CHUJa, MEXaHUYeCKas
paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbl, KOA(P(OUIUEHT MOJIE3HOrO JACHCTBUS
MEXaHU3MOB, KMHETHYECKasi W MOTEHIMaJbHAs 3HEPIUs), NMPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PU3NUYECKUN CMBICI UCHOIb3YyEMbIX BEJIMUMH, UX 0003HAYEHUS U €IUHULIbI
(U3MYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTh TpadUKU HM3YyYEHHBIX 3aBUCHMOCTEHN
(bu3MYEeCKUX BEJIMYMH; XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKUE SBICHUS H
MPOIIECCHI, UCIONB3Ys MpaBuia CIOXKEHUS CUJ (BIOJb OJHOM MpsiMOi), 3akoH ['yka,
3akoH Ilackansi, 3akoH Apxumena, MpaBWIO paBHOBECHUs pbluara (OJI0Ka), «30J10TOE
MpaBUJIO» MEXAaHUKH, 3aKOH COXpPAaHEHHUS MEXaHWUYECKOW SHEpruu, mpu 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHa M 3alUCBhIBATh €T0 MATEMaTUYECKOE BBIPAKEHUE;
OOBACHATh (U3NYECKUE SIBJICHUS, NPOLECChl W CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalui NPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH NPUYHHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 TOTMYECKUX IIaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (U3MYECKUX  SIBJICHUHM, (U3MYECKUX  3aKOHA  WIU
3aKOHOMEPHOCTH; pElIaTh pacdyE€THbIC 3aJaud B 1-2 neWCTBUS, UCHOJIb3YsS 3aKOHBI U
(bopMyIibl, CBA3BIBAIONINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHaJN3a YCJIOBUA 3aJauu
3aMMChIBATh KPATKOE YCIOBUE, MOACTABIATH (PU3UUYECKUE BEIMYUHBI B (HOPMYJBI U
MPOBOJUTH PACU€Thl, HAXOAUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHMS
3aJlay, OLICHUBATh PEATUCTUYHOCTh MOJYYEHHON (PU3NYECKON BETMUYMHBI;, pacO3HABATh
po0IeMBbl, KOTOPbIE MOKHO PEIIUTh IIPU MOMOIIM (PU3NYECKUX METOJIOB, B ONMHMCAHUU
UCCJIEIOBAHMS BBIJIEIATh MPOBEPAEMOE MPEANONoXKEeHUEe (TUIOTEe3y), pazinyaTh H
MHTEPHPETUPOBATH MOJYUCHHBIA PE3YNIbTAT, HAXOJAUTh OUIMOKM B XOJI€ ONBITA, J€1aTh
BBIBOJIBI IO €ro pe3yjibTaTaMm; MPOBOAUTH OMbBITHI MO HAOMIOJEHUIO (PU3UUECKUX
SBJIEHUN  WIM  (PU3UYECKHX  CBOMCTB  Tel:  (OPMYJIUPOBATH  IPOBEPSEMBIC
IPEIOJIOKEHNs, COOUpaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pyA0BaHUS, 3aIICHIBATh
XOJl OmbITa U (POPMYIHPOBATH BBHIBOABI; BBIMOIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS,
BPEMEHH, MAcChl TeNa, 00bEMa, CUIIBI M TEMIIEPATYpPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUs MNPUOOPOB C YYETOM 3aJaHHOU



a0COJIFOTHOM MOTPEIIHOCTHA U3MEPEHU; TPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM
bu3nueckol BETUWYMHBI OT JPYrOM C UCHOJB30BAHUEM MPSMBIX HM3MEPEHUI
(3aBUCHMOCTH IyTH paBHOMEepHO nBwmxkyuierocs denepanbHas paboyas mporpamma |
®duszuka. 7-9 kiacchl (0a30BbIM ypoBeHb) 22 Tena OT BPEMEHHU JABUKEHUS TeJa, CUJIbI
TPEHHUs CKOJIbKEHUSI OT Beca Teja, KauecTBa OOpa0OTKM TOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIA COMPUKOCHOBEHHUS TEN, CUJIbl YIIPYTOCTH OT
YIJIMHEHUS TPY>KUHBI, BHITAJIKMBAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YacTu Tena U
OT TUIOTHOCTH >KHMJIKOCTH, €€ HE3aBHUCHMOCTH OT IIJIOTHOCTH Tela, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEJO, YCIOBUW IUIABaHUS TEJ, YCIOBUW paBHOBECHS pblyara u
OJIOKOB, Y4aCTBOBaTh B IJIAHUPOBAHUH Y4€OHOTO HCCIEAOBAaHUsS, COOMPATh YCTAHOBKY
U BBITIOJIHATD U3MEPEHMUs, CIENys MPEATI0KEHHOMY TUIaHy, (PUKCHUpPOBATh PE3yJbTaThl
MOJIyYEeHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIIMYMH B BUJIE NPEIJIOKEHHBIX TAOIUL U
rpauKoB, JenaTh BBIBOJABI MO pPE3yJIbTaTaM HCCIEI0BaHUS;, MPOBOAUTh KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEJIMYWH (TUIOTHOCTH BEIIECTBA KUIAKOCTH U TBEPAOrO Tea,
cuJia TPEHUS CKOJIbKEHUS, JaBJICHUE BO3yXa, BHITAIKUBAIOIAS CUJIa, ACHCTBYIONIAs Ha
HOrpyKEHHOE B JKUAKOCTh Te€NO, KOA(P(UIMEHT NOJE3HOTO MACHCTBHUS MPOCTHIX
MEXaHU3MOB), CIIEAysl MPEAJIOKEHHOW WHCTPYKIMHU: TPU BBIMOJIHEHUU H3MEPEHUM
coOupaTh HSKCHNEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHUE HMCKOMOM
BEJIMYMHBI;, COONIIOAATH MpaBHia TEXHUKUA 0€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
o0OpyZ0BaHUEM; YKa3blBaTb NPUHIMIBI JEUCTBUS TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB: BECHI, TEPMOMETP, JAUHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapomerTp,
phlyuar, MOABUKHBIM M HEMOJABM)XHBIA OJIOK, HAKJIIOHHAS! TUIOCKOCTh; XapaKTEpHU30BaTh
MPUHLUIBI TEUCTBUS U3YYEHHBIX MTPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX
onuvcanus (B TOM 4HMcle: MNOAUIMIHUKHA, YCTPOWCTBO BOJOMPOBOJA, TMAPABINYECKUM
Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETpP), MCIOIb3Ys 3HAHUS O
CBOMCTBax (PU3WYECKUX SBICHUH M HEOOXOoAMMBbIE (U3UYECKUE 3aKOHBI H
3aKOHOMEPHOCTH; TMPUBOJIUTH TPUMEPHl (HAXOAWTh HMHPOPMALUIO O TPUMEPAX)
MPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHWM B TOBCEAHEBHON >KH3HU IS
oOecrieueHus: 0€30MAaCHOCTU TIpH OOpalieHuu ¢ MNpudopaMu U TEXHUYECKUMU
yCTPOMCTBAMM, COXpPAHEHHUS 3JI0pPOBbS U COOJIIOIEHUS HOPM  3KOJOTHYECKOTO
NOBEJICHUSI B OKpYXaloUleil cpejie; OCyLEeCTBIATh 0TOOp MCTOYHUKOB MH(pOpMAIU B
MHTepHETE B COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIUXCS
3HAHHUK U MyTEM CPaBHEHUS PA3TMYHBIX UCTOUYHUKOB BBIACIATh HHGOPMAIINIO, KOTOPAsI
ABJIIETCSI MPOTUBOPEUYMBOM WM MOXET OBITb HEJOCTOBEPHOM; HCIONb30BaTh MpHU
BBINIOJIHEHUHM Y4YEOHBIX 3aJaHUil HAy4YHOIOMYJSAPHYIO JIUTEpaTypy (HU3NYECKOTo
CoJlep>KaHMsl, CIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHET, BiaaeTh NpuéMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, IpeoOpa3oBaHus HWHGOpPMAMU M3 OJHOM 3HAKOBOM
CUCTEMBI B JIpyIyl0; CO3[aBaThb COOCTBEHHBIE KpATKUE ITUCHMEHHBIE M YCTHBIE
COOOIIEHHS HAa OCHOBE 2—3 MCTOYHUKOB MH(POPMALIMK (PUINYECKOTO COACPKAHUS, B TOM
yucie nyonuuno denepanpHas pabouas nporpamma | @usnka. 7-9 kmaccel (0a30BbIN
ypOBeHb) 23 naenaTh KpaTKUe COOOIICHHUS O pe3yiabTaTaX MPOEKTOB MM Yy4eOHBIX
WCCIIEIOBAHUM, MPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YYEHHBIM MOHATUMHBIA anmnapar
Kypca (U3HKH, CONPOBOXKIATh BBICTYIUIEHHE TPE3CHTALMEH; TMpU BBIMOJIHEHUU
y4eOHBIX TPOEKTOB W HCCJIENOBAHUN paclpenensiTe O0O0SI3aHHOCTH B TpYyIIeE B
COOTBETCTBUM C IIOCTaBJIEHHBIMHM 3aJa4yaMH, CJICAUTh 34 BBINOJHEHUEM IUIAHA



JCHCTBUM, a/lleKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIPYIIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.
OO0yuarouuiicsi HAyYUTCH:

coOnrofaTh mpaBuia OE30MACHOCTH M OXpaHbl Tpyda IpH paboTre ¢ Y4eOHbIM U
Ja00paTOPHBIM 000PYTI0BaHUEM;

IIOHUMAaTh CMBIC]I OCHOBHBIX (PU3UYECKUX TEPMHHOB: (PU3UUYECKOE TEJNO, (PU3NUECKOE
sBJIeHUE, (pU3nUecKas BeJIMUMHA, CAUHULIBI U3MEPEHMS;

pacrno3HaBaTh NpPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIM (PUIUIECKUX
METO/IOB;  AHAJIU3UPOBATh OTACJIbHBIE ATallbl MPOBEACHHMS HUCCIEAOBAHMM U
MHTEPHPETUPOBATH PE3YyJIbTaThl HAOIIOIEHUN U ONBITOB;

CTaBUThH OIBITHI MO UCCIAEAOBAHNUIO (PUZNUECKUX SIBICHUN WIH (PU3NIECKUX CBOWUCTB TEIN
0€3 MCHOJIb30BaHMs MPAMBIX U3MEPEHUI; PU ITOM (POpMyIUpOBaTh MpodIIeMy/3a1auy
y4eOHOT0 3KCIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO O0OpYIOBAHMS,
IPOBOJUTD ONBIT U (POPMYIUPOBATH BHIBOBI.

[Ipumeuanue. [Ipu npoBeaeHUN Hccaen0BaHUs (PU3NYECKUX SIBICHUNA HU3MEPUTEIbHBIC
npuOOPbI UCTIOIB3YIOTCS JIHIIb KaK JaTYMKU U3MEPEHUs (PU3UUECKUX BEIUYMH. 3alucu
NOKa3aHUH NPSAMBIX U3MEPEHUI B 3TOM cilyyae He TpeOyeTcs..

OHUMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUH HAyYHOU HH(DOpMALINY;

IPOBOJIUTH MPSIMBIE U3MEPEHUS (PU3NUECKUX BETUUMH: BPEMS, PACCTOSIHUE, Macca Tea,
o0beM, cuila, TeMIeparypa, aTMoc(epHoe JaBleHUE, BIaKHOCTh BO3/lyXa, HAPsyKEHUE,
CHJIa TOKA; MPU 3TOM BBIOMpATh ONTUMAJBHBIA CIOCOO M3MEPEHUS U HCIOIb30BaTh
MIPOCTENIINE METOBI OLIEHKHU MTOTPEIIHOCTEN H3MEPEHUM.

[Ipumeuanue. JIrobast yueOHast mporpamMmma J0KHA 00ecredrBaTh OBJIaACHUE MPSIMbIMU
U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUYMH.

MPOBOJIUTh MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3UUYECKUX BEIIMYMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUI: IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yJIbTAThI
MOJyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEI0BaHMUSI;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIMYUH: MPU BHIMOIHEHUN NU3MEPEHUI
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MpPEeAO)KEHHOM HHCTPYKIIHH,
BBIYMCIIATh 3HAUEHUE BEJIMYHUHBI U aHAIM3UPOBATh MOJYUYECHHBIE PE3YJIBTATHI C YUYETOM
3aJJaHHOM TOYHOCTU U3MEPCHUM;

AHAJIM3UPOBAaTh CUTYyallUd NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaThb B HHX
NPOSIBIICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN WM 3aKOHOMEPHOCTEM W NMPUMEHSTH
UMEIOINECs 3HAHUS U1l UX OOBSICHEHUS,

NOHUMATh TPUHIIUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
ux 0€30MaCHOT0 UCIOJIb30BAHUSA B MIOBCEIHEBHOW KU3HH;

UCIIOJI30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/lady HAyYHO-TIOMYJSIPHYIO JIMTEPATypy O
bu3nUecKuX SIBICHUX, CIIPAaBOUYHbIE MaTepHalbl, pecypcbl UHTEepHET.

OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUThCSH:

OCO3HaBaTh IIEHHOCTb HAyYHbIX MCCIEAOBAHUN, pPOJb (PU3UKH B PACHIMPEHUU
npeCcTaBICHU 00 OKPYKaroIIeM MUPE U €€ BKJIaJ B YIyUIllIEHHE KauecTBa KU3HU;
MCIIOJIb30BaTh MPUEMBI MOCTPOCHHS (PU3MUECKUX MOJIENEeH, orucka U (GopMyIUPOBKU
JIOKA3aTeJIbCTB  BBIABUHYTBIX THIOTE€3 W TEOPETHUYECKHX BBIBOAOB HAa OCHOBE
IMIUPUYECKU YCTAHOBIIEHHBIX (DaKTOB;



CpaBHUBATh TOYHOCTh M3MEpEHUsS (UBUYECKUX BEIMYMH TI0 BEIMYMHE WX
OTHOCHUTEJIbHOM MOTPEITHOCTH MPU MPOBEICHUM MPSMBIX U3MEPECHUN;

CaMOCTOSITEJIbHO TPOBOJIUTh KOCBEHHBIE M3MEPEHUs] W HCCICAOBaHUSA (DU3NUECKHUX
BEJIMYMH C MCIOJIb30BAHUEM PA3JIMYHBIX CIIOCOO0B M3MEpeHUs (DU3NUYECKUX BEIMYMH,
BBIOMpaATh CpEACTBA H3MEPEHHUS C YYETOM HEOOXOAMMON TOUYHOCTH HU3MEpPEHUH,
000CHOBBIBaTh BBIOOp CIOCOOA H3MEPEHUs, aJeKBATHOI'O IIOCTABJICHHOM 3ajaue,
MIPOBOJIUTH OLIEHKY JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTATOB;

BOCIIpUHUMATh HWH(OpMaIio (GU3NUECKOTO0 COAEPKAHWS B HAYYHO-TIOMYJISIPHOM
JUTEPATYPE U CPEIACTBAX MACCOBOM MH(POPMAIINU, KPUTUIECKU OIEHUBATH MOTYUCHHYIO
nH(OpMAITUIO, aHATM3UPYS €€ CoAep)KaHNe U JaHHBIC 00 NCTOYHUKE WH(OPMAITIH;
co37aBaTh COOCTBEHHBIC MMUCHMEHHBIE W YCTHBIC COOOIICHUS O (PU3UIECKUX SBICHUSX
Ha OCHOBE HECKOJIbKUX HMCTOYHMKOB HWH(OpPMAIIUU, COMPOBOXKIATH BBICTYIJICHUE
Mpe3eHTaIMeN, YIUThIBasE OCOOCHHOCTH ayJIUTOPUU CBEPCTHUKOB.

MexaHu4yeckue siBJIEHUS

OO0yuaromuiicsi HAyYUTCH:

— pacrno3HaBaTh MEXaHWYECKHE SBJICHUS M OOBSCHITH HAa OCHOBE HMEIOIIUXCS
3HAHMM OCHOBHBIE CBOMCTBA WJM YCJIOBHS TIPOTEKAHUS DTUX SBJICHUM:
PaBHOMEPHOE W HEPABHOMEPHOE JIBUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE
NPSAMOJIMHEWHOE JBH)KEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHMXKECHUS,
CBOOO/IHOE MAaJICHUE TeJI, PABHOMEPHOE BIKEHHE MO OKPYKHOCTH, WMHEPIUS,
B3aMMOJCHCTBUE TEJ, PEAKTUBHOE JBWKECHHUE, MNEpefaya AaBJICHUS TBEPIbIMU
TeJlaMM, >KHAKOCTSIMH M Ta3zaMmH, aTMoc(epHOe [aBJICHHE, IUIaBaHHUE Tell,
paBHOBECHME TBEPJBIX TEJ, MWMEIOIIUX 3aKPEIUICHHYID OCh  BpallCHHUS,
KoJiebaTebHOe IBUKEHUE, PE30HAHC, BOJTHOBOE ABUKEHUE (3BYK);

— ONKCHIBaTh M3YYEHHBIC CBOWMCTBA TE€I M MEXAHWUYECKHUE SIBJICHMS, HCIMOJIb3Ys
(dbu3uYeCKre BEIUYUHBI: TyTh, NEpPEMEIIeHUe, CKOPOCThb, YCKOPEHHE, IEePHUOJT
oOpaieHusi, Macca Tejia, IUIOTHOCTh BEIIECTBA, cuia (Cuila TSOKECTH, Cuja
YOPYTrOCTH, CUJIa TPEHHUS), JaBJICHHUE, WMIYJbC TeJla, KMHETHYECKash SHEpPTrus,
MOTEHIIUAJIbHAS SHEPTHS, MEXaHn4YecKasi paboTa, MexaHn4eckast MOIHocTh, KIT/]
MPU  COBEPIICHUU pPabOThl C KCIOJIB30BAHHEM TMPOCTOTO MEXaHW3Ma, CHJIa
TpEHUsl, aMIUIUTYa, IEPUOJ] U YACTOTa KOJIeOaHUH, IJTMHA BOJHBI U CKOPOCTh €€
pacrpocTpaHeHHus; NMPU OMHCAHWU TPABUJIBHO TPAKTOBATh (PUBHMYECKUA CMBICT
UCIIOb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS W CAUHUIIBI U3MEPEHUS, HaXOAUTh
dbopMyIbl, CBS3bIBAIONIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMUMHAMH, BEIYMCIISITH 3HAYCHUE (DU3UICCKON BEIIMUHMHBL

— aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHUE SIBIICHUSI U MPOLECCHI, UCIOJIb3Ys
(bU3HUYCCKHE 3aKOHBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHUS,
MPUHLININ CYNEPHO3ULIUN CUIT (HaXOXKJIEHNE paBHOAeCTBYomer cubl), I, 1T u II1
3aKkOHbl HbpIOTOHA, 3aKOH COXpaHEHMs UMITYJIbCa, 3aKOH ['yka, 3akoH Ilackans,
3aKOH ApXuUMena; Mpy 3TOM Pa3iinyaTh CJIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U €TI0
MaTEMaTHYE€CKOE BBIPAKEHHUE;

— pa3nmuyaTh ~ OCHOBHBIC  TMPU3HAKKA  W3YYEHHBIX  (PU3WYECKUX  MOJICIICH:
MaTepuagbHas TOYKa, THEPUHUAIbHAS CUCTEMA OTCUETA;



— peumiaTh 3aJlayu, UCIHOJIb3ys (U3MYECKUE 3aKOHBI (3aKOH COXPAHEHHUs HEPTUH,
3aKOH BCEMHUPHOTO TATOTEHMS, MpUHIMI cyneprnosuuuu cui, I, I u Il 3akoHbI
HproToHa, 3aKk0H coXpaHeHUsI MMIYJbca, 3akOH ['yka, 3akoH Ilackand, 3akoH
Apxumena) u GopMyIibl, CBSI3bIBAIOIINE (PU3UUECKHE BETUYUHBI (ITyTh, CKOPOCTb,
YCKOpPEHHE, Macca Teja, TUIOTHOCTh BEIIECTBA, CUJIA, NABJICHUE, UMITYJIbC TEIA,
KHUHETHUYECKasi DJHEprus, IOTEHUWaJbHAs JHEpPrus, MEXaHWuecKas padora,
MexaHnueckasgs MomHoctb, KIIJI mpocroro MexaHusma, cwia TpEeHUSA
CKOJIbXKEHUS, KO3(DPHUIMEHT TpeHUs, aMIUIUTYAa, IEPUOJ U YacTOTa KOJIeOaHHIA,
JUIMHA BOJIHBI U CKOPOCTh €€ PACHpPOCTPAHEHMS): HA OCHOBE AaHAJIA3a YCIOBUS
3aJ1a4yM 3aIUCBIBATh KPATKOE YCIOBHE, BHLACTATH (PU3HUECKHUE BETUYMHBI, 3aKOHBI
U (hopMyIbl, HEOOXOAUMBIE I €€ PEIICHUs, TPOBOAUTH PACUeThl U OLICHHUBATH
PEaIbHOCTD MOIYYEHHOT'O 3HAYCHUs PU3NUECKON BETTMYHHBI.

OOyuaromuiicst MOJY4YUT BO3MOKHOCTh HAYYUThCSH:

— HUCIIOJIB30BAaTh 3HAHUS O MEXAHUYECKHUX SIBJICHUSAX B MOBCEIHEBHOW YKU3HU IS
oOecnieyeHrs 0€30IaCHOCTH NpU OOpalleHHu ¢ NpuOopaMu U TEXHUYECKUMU
YCTPOUCTBAMM, JJI1 COXPAHEHUS 3I0POBBS U COOJIOIEHUS HOPM SKOJOTUYECKOIrO
IIOBEICHUSI B OKPYXAWOLIEH CpeAe; IPUBOAUTH IPUMEPHI MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN O MEXAHUYECKUX SIBIICHUAX U (PUBMYECKHX
3aKOHaX; IMPUMEPBl HCIOIb30BaHUS BO300HOBISIEMBIX HCTOYHHKOB JHEPTUU;
AKOJIOTMYECKUX MOCIEACTBUNA UCCIIETOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

— pasnuyaTh TpaHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
XapakTep (QyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHMYECKOU
DHEPIrUH, 3aKOH COXPAaHEHUS MMIYJbCa, 3aKOH BCEMHUPHOIO TATOTEHUS) H
OTPaHUYECHHOCTh MCIOJIb30BAHMUSI YACTHBIX 3aKOHOB (3akoH ['yka, Apxumena u
ap.);

— HaXOJIMTh AJIEKBATHYIO MPENJIOKEHHON 3a/1aue (PU3UUYECKYI0 MOJEIb, Pa3periarh
npo0JeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUU MO MEXAHUKE C UCIOJIb30BAaHUEM
MAaTeMaTUYECKOTO anmnapara, Tak U Py MOMOIIU METOJ0B OLICHKH.

TemoBble ABJICHUS
Oo0yuaromuiicss HAy4YUuTCs:

— pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBACHATH Ha 0a3e HMMEIOLIUXCS 3HAHHM
OCHOBHBIC CBOWCTBA WJIM YCJOBHS TPOTECKAHUS OTUX sBIEHUU: nuddysus,
M3MEHEHHE 00beMa TeJl MPU HarpeBaHUU (OXJIAXIEHUH), OONbIIasi C)KUMAEMOCTh
ra3oB, Majas CXKHMAaeMOCTb XKUJIKOCTEN M TBEPABIX TEJN; TEIJIOBOE PaBHOBECHUE,
UCIIApEHHE, KOHAEHCAUMs, TUIABJIEHUE, KPUCTAJUIM3ALUs, KUIEHHUE, BIAXKHOCTH
BO3/lyXa, pa3iuyHble CIIOCOOBI TeIuionepeaaun (TerionpoBOIHOCTh, KOHBEKIIHS,
U3ITyYEHUE), arperatHbleé COCTOSHUS BELIECTBA, MOTJIOLUIEHUE DHEPruM IpHU
UCIIAPEHUH XUIKOCTH M BBIJIEJICHUE €€ NMPU KOHJAEHCALMM Iapa, 3aBUCUMOCTH
TEMIIEPATYPbI KATIEHUS OT IABJICHUS;

— ONMCHIBAaTh M3YYCHHBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, WCIOJIb3YS
¢u3nueckrue  BEIUYUHBI:  KOJWYECTBO  TEIJIOTHI, BHYTPEHHSSA  DHEPrus,
TEMIIEPATYpa, yAeNIbHAs TEIUIOEMKOCTb BEIIECTBA, YAECIbHAs TEIUIOTA TUIABICHUSA,
yaenpHas TeIioTa mapooOpa3oBaHMs, yAeldbHas TEIJIOoTa CropaHus TOIUINBA,
KO3((UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JABHUTATeNsl; MPH OMHCAHUU



MPaBUJILHO TPAKTOBAaTh (DU3MYECKUN CMBICI MCIOJIB3YEMbBIX BEIWYWH, WX
0003HAUEHUs W E€IUHHULBI HM3MEPEHHS, HaXOIUTh (HOPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIIMYMHAMH, BBIYUCISITH 3HAUCHHUE
(bu3HUeCKO BEIMYUHBI,

— aHAJIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI ATOMHO-MOJICKYJISIPHOTO YYEHHUSI O CTPOCHUHU BEIeCTBa U
3aKOH COXPAaHEHUS SHEPIUH;

— pas3nuyaTh OCHOBHBIC TMPU3HAKA W3YYCHHBIX (DU3MUECKUX MOJENEH CTPOSHUS
ra3oB, JKUJIKOCTEH U TBEPJBIX TEI;

— MPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOIb30BaHUSA (DU3UUYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSX;

— pelaTth 3aJ1auu, UCTOIb3Ys 3aKOH COXPAHEHHS YHEPTUH B TEIIOBBIX MPOIIECCaX U
dbopmyibl, CBs3bIBalONIUME (U3NYECKUE BEIUYUHBI (KOJIUYECTBO TEILIOTHI,
TEMIIepaTypa, yAeJbHasl TEIUIOEMKOCTh BEIIECTBA, yJIeJIbHas TEIUIOTA TUIABJICHMUS,
yJAelbHAsl TEIUIOTa MapooOpa3oBaHUs, yJAeJbHas TEIJIOTa CrOpaHus TOIUIMBA,
KO3 PUIIMEHT MOJIE3HOr0 AEHCTBUS TEIUIOBOIO JABUTATElsA): HA OCHOBE aHAJIM3a
YCIOBUSL 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBIJACHATh (DU3UUYECKUE
BEJIMYMHBI, 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIEC JJIsi €€ PEeLICHUs, MPOBOJIUTH
pacyeTbl M OIICHUBATh pPEAJbHOCTh IMOJYYEHHOTO 3HAuYCHUS (U3HUUECKOU
BEJINYMHBI.

Oo0yuaronuiicsi HOJYYUT BO3MOKHOCTh HAYYHTHCSH:

— UCIOJIb30BaTh 3HAHUSI O TEIUIOBBIX SIBJICHUSIX B ITOBCEIHEBHOW >KU3HU JIs
oOecrieyeHuss 0€30MacCHOCTU NpH OOpalieHuH ¢ OpuOoOpaMu M TEXHHUYECKUMU
YCTPOUCTBAMM, JI1 COXPAHEHUS 3I0POBBSl U COOJIOIEHUS HOPM SKOJOTUYECKOTrO
MOBEJICHUSI B OKpYXKaIoIIeH cpene;, MNPUBOAUTH MPUMEPHI IKOJIOTHUYECKUX
MOCJEACTBUM pabOThl JABUTATEICH BHYTPEHHETO CrOpaHusi, TEIUIOBBIX U
TUIPOICKTPOCTAHIINN;

— pa3nuyaTh TPaHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIINIA
xapakTep (pyHIaMeHTaIbHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpPaHEHHUs dHEPTUU
B TEIUIOBBIX MPOILIECCax) U OrPAHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

— HaXOJIMTh AJIEKBATHYIO MPEAJIOKEHHON 3a/1aue (PU3UUYECKYI0 MOJIEIb, pa3periarh
npoOJjieMy KaK Ha OCHOBE HMEIOUIUXCS 3HAHUM O TEIJIOBBIX SIBIICHUSX C
UCIIOJIb30BaHUEM MAaTeMaTUYeCKOro ammapara, Tak W IMpU [OMOIIA METOIO0B
OLICHKHU.

DJleKTpUYecKre U MATHUTHBIE SIBJICHUS
OOyuarommuiicst HAYYMTCS:

— pacno3HaBaTh IEKTPOMATHUTHBIC SBJICHUS U OOBSICHATH HA OCHOBE MMEIOITUXCS
3HAaHMM OCHOBHBIE CBOMCTBA WJIA YCJIOBHS IIPOTEKAHUS JTUX SIBJICHUU:
ANEKTpU3alMs TeJl, B3aUMOJACHCTBHE 3aps/IOB, DJJIEKTPUYECKHM TOK M €ro
NercTBUsl (TETIOBOE, XMUMHUYECKOE, MarHWTHOE), B3aMMOJICMCTBUE MAarHUTOB,
AJIEKTPOMArHuTHas WHAYKIMSA, JACHCTBUE MarHUTHOTO TIOJISI HAa TMPOBOJIHHUK C
TOKOM W Ha JBWXYUIYIOCS 3apsDKEHHYIO YacTHILy, JEHUCTBHE SJIEKTPUUYECKOIrO
NoJis Ha 3apsHKEHHYIO YacTHUIly, AJIEKTPOMATHUTHBIE BOJHBI, MPSIMOJIMHEWHOE
pacnpocTpaHeHUe CBETa, OTPAXKEHUE U MPETIOMIICHHE CBETA, TUCIIEPCUS CBETA.



— COCTaBJISITb  CXEMbl  JJIEKTPUYECKUX IIeMedl ¢  MOCeNOBaTeIbHbIM U
napajijieibHbIM COEIMHEHHEM 3JIEMEHTOB, pa3iuyas YCJIOBHbIE OOO3HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX Iened (MCTOYHMK TOKa, KIII04, PEe3UCTOp, peocTar,
JAMIIOYKa, aMIIEPMETP, BOJIBTMETP).

— WCTIOJB30BaTh ONTHYECKUE CXEMBI ISl TMOCTPOCHUS HM300pPaKEHUH B TUIOCKOM
3epKajie U coobuparouiei JuH3e.

— ONUCHIBAaTh U3YYECHHBIE CBOICTBA TEJl U 3JIEKTPOMArHUTHbBIC SIBJICHUS, UCIIOIb3Ys
(du3nuecKue BEIMYUHBI: AJIEKTPUUECKUN 3apsjl, CHJIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, JJICKTPUUYECKOE CONMPOTUBIICHUE, YICIbHOE COMNPOTUBIICHUE
BEIIECTBa, paboTa ANEKTPUUECKOTO MOJIsl, MOIIIHOCTh TOKA, (DOKYCHOE pacCTOSIHUE
U ONTHUYECKAsl CUJIA JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa; TMpPU OMNHCAHUU BEPHO TPAKTOBATh (DUIUYECKUNA CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS U CAMHUIIBI W3MEPEHHs; HaXOIUTh
dbopMyIibl, CBSA3bIBAIONIME JAaHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYyTUMH
BEJIMUUHAMU.

— aHAJIU3UPOBATH CBOMCTBA TEJ, DJICKTPOMArHUTHBIC SIBJICHUS U MPOIECCHI,
UCIIONB3ysl (PU3MYECKHE 3aKOHBI: 3aKOH COXPaHEHUsS SJIEKTPUYECKOro 3apsia,
3akoH OMa J71s ydacTka uenu, 3akoH Jlkoyns-JIeHna, 3aKoH IpsIMOJIMHENHOTO
paclpoCTpaHEHUs CBETA, 3aKOH OTPaXEHUsI CBETA, 3aKOH IMPEIOMIICHUSI CBETA;
IIPU 3TOM PA3INYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €r0 MAaTEMaTHYeCKOe
BBIpaKEHUE.

— OPUBOAUTL TPUMEPHI MPAKTUYECKOTO HCIOJIH30BaHUS (DU3UYECKUX 3HAHUM O
AJIEKTPOMArHUTHBIX SIBICHUSIX

— peliath 3a7a4M, UCTO0JIb3ys (H3UYecKre 3aKOoHbI (3akoH OMa 1l yyacTka IIenH,
3akoH [[oyns-JIeHia, 3aKOH NPSIMOJIMHEMHOTO PaCpOCTPAHEHUS CBETA, 3aKOH
OTpa)XEHUsI CBETA, 3aKOH MPEJIIOMJICHUS CBeTa) U (HOPMYJIbI, CBSI3bIBAIOIINE
¢du3nueckre BETUYNHBI (CUJIa TOKA, AIEKTPUUECKOE HAMPSHKEHUE, dIIEKTPUIECKOE
COTIPOTHUBJICHUE, yIEIbHOE COMPOTUBICHHE BEIIECTBA, paboTa AIEKTPUUECKOTO
MOJII, MOIIHOCTh TOKa, ()OKYCHOE pPACCTOSIHUE M ONTHYECKash CHia JIMH3BI,
CKOPOCTb DJIEKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U 4YacCTOTa CBETa, (POPMYIIbI
pacuera  3JIEKTPUYECKOIO  CONPOTHUBJIICHUS MPHU  MOCJIENIOBATENIBHOM U
napajijieIbHOM COEAMHEHUH MPOBOJAHUKOB): HA OCHOBE aHAlM3a YCIOBUS 3aJlayu
3alUChIBaTh KPaTKOE YCJIOBHUE, BBIACIATh (DU3UUYECKUE BEIUYUHBI, 3aKOHBI U
dbopmyIibl, HEOOXOAUMBIE JJIsi €€ PEIIeHUs, MPOBOJUTH PaCUeThl U OIICHUBATh
pPeaTbHOCTD MOJYYSHHOTO 3HAYCHUS (DU3NUECKON BEITMUYUHBI.

O0yyaromuiicst MOJIy4YuT BO3MOKHOCTh HAYYUTHCS

— HCTIOJIB30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SIBJICHUSX B IMOBCEIHEBHON KU3HU
it obecrieueHrs 6€30MacHOCTH MPU 0OpaIleHUH ¢ TPUOOPAMH U TEXHUIECKUMU
YCTPOUCTBAMH, JIJII COXPAHEHUS 3JI0POBBSI U COOJIOIEHUS HOPM DKOJIOTUYECKOTO
MOBEICHUSI B  OKpY)KaloIIed  cpele; MOpUBOAUTH  MPUMEPHI  BIHSHUS
AIEKTPOMArHUTHBIX U3TyYEHUN HA KUBbIC OPTaHU3MBI;

— pasnuyaTh rpaHulbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIMIA
xapakTep (yHIaMEHTalIbHBIX 3aKOHOB (3aKOH COXpaHEHUs HSJIEKTPUUYECKOIrO



3apsiia) U OTPAHUYEHHOCTh MCIIOJIB30BaHUSI YaCTHBIX 3aKOHOB (3akoH Oma nis
ydacTka 1en#, 3akoH Jxoynsa-Jlenua u nap.);

— HCTIOJB30BaTh MPHUEMbl TMOCTPOEHUs (U3MYECKUX MOJENCH, TIOHCKa W
(bOpMYITHPOBKH JOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBHIBOJIOB
Ha OCHOBE SMITUPUYECKU YCTAHOBIICHHBIX (PAKTOB;

— HAXOJUTh aJIEKBATHYIO MPENJIOKEHHON 3a/1aue PU3NUECKYI0 MOJEIb, pa3peniaTh
po0JeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN 00 3JIEKTPOMArHUTHBIX SIBJICHUSX
C HWCIOJb30BAaHUEM MAaTEMATHYECKOI'O arrapaTra, TaKk U MpU MOMOIIA METOJ0B
OLICHKHU.

KBanToOBbBIC IBJICHUA
OO0yuaromuiicsi HAyYUTCH:

— paclro3HaBaTh KBAHTOBBIE SBJICHUS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUN
OCHOBHBIEC CBOMCTBA WJIM YCJIOBUS IPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAs U
HUCKYCCTBEHHasl pPaJMOAaKTUBHOCTb, O-, [- M Y-U3Iy4YeHUs, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa U3IIyYeHUs! aTOMa,

— OINKUCHIBAaTh U3YYCHHbIE KBAHTOBBIC SIBJICHUSA, UCIIOJIb3Ys (PU3NYECKHUE BETNUNHBI:
MacCcoOBO€ YHUCIIO0, 3apsAI0BOE YHMCIO, NEPHOJ MoJypacnana, 3Heprus (HPOTOHOB;
OpU ONMCAHUM MPABWJIBHO TPAKTOBATh (DU3MUECKUHA CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHUS W €AMHULBI H3MEPEHUs; HaXOAUTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU,
BBIUMCIIATH 3HAU€HUE (PU3NYECKON BETMUHNHBI;

— aHAJIM3UPOBATh KBAHTOBBIE SBJICHUS, HCHONb3YS (PU3HUECKUE 3aKOHBI H
MOCTYJIAThl: 3aKOH COXPAHEHUs HEPrUH, 3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsAza, 3aKOH COXPAaHEHUsT MAacCOBOIO YHMCJIA, 3aKOHOMEPHOCTH W3JIy4YEHUs WU
MOTJIOIIEHHSI CBETa aTOMOM, IPH 3TOM pPa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTeMaTU4YECKOE BhIPAXKEHUE;

— paziMyaTh OCHOBHBIE IIPU3HAKW IUIAHETAPHOM MOJENM aToOMa, HYKJIOHHOU
MOJIEJIM ATOMHOTO S1/1pa;

— NPUBOAUTH MPUMEPHI MPOSIBJICHUS B MPUPOJIE U MPAKTUYECKOTO HCIIOIb30BAHUS
PaAMOAKTUBHOCTH, SIIE€PHBIX U TEPMOSAJIEPHBIX PEAKIMI, CHEKTPAILHOTO aHAIN3a.

OO0yuaroumuiicst HOJYYUT BO3MOKHOCTh HAYYMTHCH!

— HCTOJIb30BaTh MOJIYYEHHbIE 3HAHMS B MOBCEIHEBHOM >KU3HU MpU OOpaIIeHUH C
npubopamMu U TEXHUYECKUMH YCTPONUCTBAMHU (CUETYMK MOHM3UPYIOIIUX YACTHII,
JIO3UMETp), JUIsl COXpPAHEHHs 370POBbsi U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

— COOTHOCHUTD PHEPTHIO CBS3U aTOMHBIX AJIEp € AE(PEKTOM MaCCHI;

— OPUBOAUTL TIPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3JIYYEHHM Ha KUBBIE
OpraHU3Mbl; MOHUMATh MPUHIUI JEUCTBUS JO3UMETPA U Pa3InyaTh YCIOBUS €r0
UCIOJIb30BAHUS;

— MOHMMATh JKOJIOTUYECKUE TMpoOJIeMbl, BO3HHUKAIOUIME NPU HCIOIH30BAHUU
aTOMHBIX DJIEKTPOCTAHIMI, M MyTH PEUICHUs 3THUX MpoOJeM, NEPCIEeKTUBbHI
HCIIOJIb30BaHUs YIPABIIIEMOTO TEPMOSAEPHOIO CUHTE3A.

DJIeMeHTbI ACTPOHOMHUM
OOyuarommuiicst HAYYMTCS:



— yKa3pIBaTh Ha3BaHMs IulaHeT COJHEYHOM CHUCTEMBbI; pa3iuyaTbh OCHOBHBIE
IpU3HAKU CYTOYHOTO BpallleHUs 3Be3AHOro Heba, nBrxkeHus Jlynsl, ConHua u
IUTAHET OTHOCUTEIILHO 3BE3];

— [MOHUMATh PA3INYUS MEXAY FEJIMOUEHTPUYECKON U Fr€OEHTPHUUECKOW CHCTEMAMHU
MUpa;

OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUTHCH:

— yKa3pIBaTh OOIIME CBOWCTBA M OTJIMYMS IUIAHET 3€MHOM TpYMNIbl U IUIAHET-
TUTraHTOB; MajiblX Teld COJHEYHOH CHCTEMBl W OONBIINX IIJIAHET; MOJIb30BaThCS
KapToi 3BE€3HOT0 HeOa MpH HaOJIIOIEHUAX 3BE3/IHOTO HEDa;

— pa3MyaTh OCHOBHBIE XapaKTEPUCTUKHA 3Be3] (pa3mep, LBET, TEMIEpaTypa)
COOTHOCHTB IIBET 3BE3/bI C €€ TEMIIEPATYPOIi;

— pa3anyaTh THIIOTE3bI O MPOUCXO0KACHUN COIIHEYHON CUCTEMBI.

lNocynapcTBeHHBIM 00pa3oBaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEr0 0Opa3oBaHMs
TOBOPUT O CIEAYIOIIEM :

1. dopmupoBaHHME TPEACTABICHUA O 3aKOHOMEPHOW CBSI3M U TMO3HABAEMOCTH
SABJICHUM TNPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS; O CHCTEMOOOpasyrolien
poiii U3MKU NIl Pa3BUTHUSL JIPYTUX €CTECTBEHHBIX HAYK, TEXHHKUA M TEXHOJOTHUH;
HAy4YHOTO MHUPOBO33PEHHS KaK pe3yJbTara H3y4YEHUsT OCHOB CTPOCHHUSI MATEPUHU U
byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

2. (GopMHpOBaHHME TEPBOHAYAIBHBIX MPEACTABICHUM O (QU3NYECKON CYIIHOCTU
SBJICHUU TpUPOAbl (MEXaHUUYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX, KBAHTOBBIX),
BUJIaX Marepud ( BEHIECTBO MW TOJIE), JABUKEHUM KaK CIOCOOE CYIIEeCTBOBAHUS
MaTepUM; YCBOCHHE OCHOBHBIX MJIEM MEXaHHKHU, aTOMHO-MOJICKYJISIPHOTO YYEHHUS O
CTPOCHHUU BEIIECTBA, MJIEMEHTOB JICKTPOJAMHAMUKU W KBAHTOBOW (DU3UK; OBJIAJICHUE
MOHATUMHBIM anmnapaToM U CUMBOJIMYECKUM SI3IKOM (DU3UKWU;

3. IlpuoOperenue ombiTa MPUMEHEHHUS] HAYYHBIX METOJOB MO3HAHUS, HAOIIOICHUS
bu3NUecKuX  SIBICHHWM, TMPOBEJEHUS ONBITOB, IMPOCTHIX OAKCIEPUMEHTATBHBIX
UCCIIEOBAHUM, MPSIMBIX U KOCBEHHBIX U3MEPEHUI C UCMOJb30BAHUEM aHAJOTOBBIX U
U(GPOBBIX M3MEPUTENBHBIX MPUOOPOB; MOHHUMAHUE HEU30EKHOCTU TMOTPEIIHOCTEMN
TOOBIX U3MEPEHHM.

4. Tlonnmanue (PU3NYECKHX OCHOB W TPHUHIUIOB ACHCTBUS (pabOThl) MalIUH U
MEXaHU3MOB, CPEJICTB MEPEABUKEHUS U CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIIIIEHHBIX
TEXHOJIOTUYECKUX TMPOIECCOB, BIUSHHUS HMX HA OKPYKAIOUIYI0 Cpeay; OCO3HAHHE
BO3MOJKHBIX MTPUYUH TEXHOTCHHBIX U IKOJOTHUECKUX KaTacTpod;

5. Oco3HaHWe HEOOXOJAMMOCTH MPUMEHEHUSI JOCTUXKEHUS (PUBUKKA U TEXHOJOTHM
JUISL palliOHAIBLHOTO MTPUPOIOTIOIB30BaHNS;

6. OsBmazenue ocHOBaMHU 0O€30IIaCHOTO  MCIIOJB30BaHUS  €CTECTBEHHBIX U
HUCKYCCTBEHHBIX JJICKTPUYECKMX W MArHUTHBIX TIOJI€H, DJJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HOHU3UPYIOIIMX H3Iy4YCHHH, BO
n30eKaHre BPEIHOTO BO3JACHCTBHUS HA OKPYKAIOIIYIO CPEIY U OPTaHU3M UEJIOBEKA;

/. Pa3BuTee yMEHHs IUIAaHUPOBATh B ITOBCEJHEBHOM >XKM3HU CBOM JEHCTBUS C
MPUMEHEHUEM TMOJYyYECHHBIX 3HAHWUW, 3aKOHOB MEXAHUKH, DSJIEKTPOJUHAMUKH,
TEPMOJIMHAMHKY M TETUIOBBIX SBJICHU C IETBI0 COEPEIKESHUSI 3TOPOBBS;



8. ®opmupoBaHUe NPEACTABICHUN O HEPALMOHAIBHOM HCIIOIB30BaHUU MTPUPOIHBIX
pECYypCOB UM DHEPIUM, 3arps3HEHUM OKPYXKAIOWIEW Cpelbl KaK CIEIACTBHE
HECOBEPIICHCTBA MAIlIMH U MEXaHU3MOB.

2. Conep:xaHue y4eOHOT0 npeaMeTa
7 kaacc ( 70 yacos, 2 4yac B HeeJII0)

BBenenue (6 yacos)

Yro u KaKk u3ydaroT pusuka u aCTpOHOMHUSI.

Ousnueckue sBiaeHus. HaOmonenwss u  skcrepuMeHT. l'unore3a. duszmyeckue
BennuuHbl. Epununel BenuuuH. W3mepenue Qusnueckux BenuuuH. Duszmueckue
npuoopsl. IIoHATHS O TOYHOCTM H3MEpeHHil. AOCOJIOTHAs MOTPEUIHOCTb. 3aMHCh
pe3ynbTara NpsIMOr0 U3MEPEHHUs C YYETOM aOCOIIOTHOW MOTPEIIHOCTH. Y MEHbIIEHUE
NOTPEIHOCTH Uu3MepeHui. M3mepeHue Manblx BelnuuH. PU3MYECKUE 3aKOHBI U
I'PaHULIBI UX TPUMEHUMOCTH. DU3UKA U TEXHUKA.

OTtHOcUTENBbHAS OrpeHOCTh. DU3ndeckas TeopHsl.

CTpyKTypHBIE YPOBHU MaTE€PUU: MUKPOMUP, MAKPOMHUP, METAMHP.

Mexann4veckue siBjeHus (37 yaca)

MexaHnudeckoe ABUKEHUE U ero BUJbl. OTHOCUTEIBHOCTh MEXaHUYECKOIO JIBUIKCHHMSL.
Tpaexropusi, [Iyte. PaBHOMepHOE mnpsiMONMHENHHOE ABUKEHHE. (CKOpPOCTh
PABHOMEPHOTO NPSIMOJIMHENHOTO JBHKECHUS.

HepaBHomepHoe mnpsimonuHeiHoe aBuxeHue. CpemaHsast CKOpOoCTh. PaBHOyCKOpEHHOE
NBW)KEHUE. YcKopeHue SBneHue wuHepuuu. BsammopnercrBue Tten. Macca Ttena.
N3mepenne maccel pu nmoMou BecoB. [ITOTHOCTH BeiecTBa.

Cuna. I'paduueckoe nzodpaxenue cui. U3mepenne cun. Junamomerp. CrnoxxeHue cuil,
HaMpaBJICHHBIX 10 OAHOM mpsiMoil. PaBHoxaelcTByomas cuna. Cuna ynpyroctu. 3aKkoH
I'yka. Cuma TsokecTH. YckopeHue cBoOoaHoro mazeHus. LleHTp TsokecTu. 3akoH
BcemupHoro Tsarorenus. Bec Ttema. HeBecomocts. [laBnenne. Cuina TpeHUS.
Mexanuueckass pabora. MomHocTs. [IpocTbie MexaHWU3MBI. YCJIOBHE pPaBHOBECHS
ppiuara. «30JI0TO€ MNpaBuio» MexaHUukH. [Ipumenenune npoctbix mexaHu3moB. KIIJ[
MEXaHU3MOB.

Oneprus. Kunernueckass sHeprus. IloreHumanbHas sHeprus. 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPrUU. DHEPTUS PEK U BETPA.

3ByKoBbI€ siBJIeHHS (6 1)

Mexanuueckue KoieOaHUSd W UX XapaKTEPUCTHKU: aMIUIMTYJa, IMEepUOM, YacToTa.
3ByKkoBbIe KoyieOaHusA. McTouHuku 3Byka. MexaHuyeckue BOJHBI. J[JMHA BOJIHBIL.
3BykoBble BOJHBL. CKOpOCTh 3ByKa. I'pomkocTh 3Byka. Beicotra Tona. TemOp.
OTtpaxeHune 3Byka. 9X0

MareMatuyeckuii U Npy>XUHHBIA MasTHUKU. [lepuon kosiebaHuii MaTeMaTUYECKOro U
NPYKUHHOTO MassTHUKOB.

CgeToBble siBjieHus (16 1)

Hcrounrk cBeta. 3aKOH NPSAMOJUHEHHOTO pacnpocTpaHeHus: cBeTa. CBETOBBIE MTyUKH U
cBeTOBbIE JIyun. OOpa3zoBaHre TEHU U NOJyTeHH. COJIHEYHOE U TYHHOE 3aTMEHMUS.
OTtpaxenue cBera. 3akoH oTpaxeHHs cBera. [locTpoeHne M300paxkeHUl B IIOCKOM
3epkane. [lepuckon. Ilpenomnenne cBera. [lonHoe BHyTpeHHee oTpakeHue. JIMH3BL



dokycHoe paccrossHue auH3bI. OnTrdeckas cwia JuH3bL. [locTpoeHne n3o0pakeHws,
JaBaeMoro JuH30M. OnrThyeckue MpuOOphl: MPOEKIIMOHHBIC armapar, ¢oToarrmapar.
['na3 xak ontuyeckas cucrema. HopmanbsHOoe 3peHue, 01130pyKOCTh, JAIbHO30PKOCTb.
Ouku. Jlyna.

Paznoxenue 6enoro ceera B criekTp. CiiokeHHe CIeKTpalIbHbIX 11BeTOB. L[BeTa Te .
MHorokpaTtHoe oTpaxeHue. Boruyroe 3epkano. [I[puMeHeHne BOTHYTHIX 3€pKajl. 3aKOH
npejaoMiieHusl cBeta. BosiokoHHas onTuka. DopMyna TOHKOM JHMH3BL. Y BEIHYCHHE
JIUH3BI.

IIpakTH4yeckue, JadOpPAaTOPHbIE M KOHTPOJIbHbIEC PA0OTHI :

Ne Tema paboTsl
ypokKa
4 Jlabopatopnass pabora Nel«l3mepenue jumHBI, oOO0BEMa U
5 TEeMIIepaTyphl TeJla»
10 Jlabopatopnas pabota Ne 2 «3Mepenue pazMepoB MasbIX TEID».
13 JlabopatopHas pabota Ne 3«3mepeHue BpeMeHmn»
16 JlabopatopHas pabota Ne 4 «3ydyeHre paBHOMEPHOTO JIBHKECHUSI
18 Kontposnbnas padota Nel no teme «MexaHUYeCKUE SBICHUS
19 JlaboparopHas padota No S«M3mepeHue macchl Tela Ha PHIYAKHBIX
27 BECAX.
28 JlabopatopHass pabota Ne 6«JlI3MepeHne TUIOTHOCTH —BEIIECTBa
30 TBEP/IOTO TElIay.
36 Kontponbaas padota Ne2 o teme «MeXaHUYECKHUE SBICHHS
39 JlabopatopHass pabota Ne 7 «I'pamyupoBka JWMHAMOMETpa W
40 U3MEPEHUE CUII»
Kontponbshas padota Ne3 no teme «MexaHWYECKUE SBICHU
49 Jlabopatopnass pabora Ne 8 «M3mepenue korddummdHTa TpeHUS
51 CKOJIbYKEHHUSI.
53 JlabopatopHas pabota Ne 9. «3yueHue yciaoBusi paBHOBECHS pbIlyara

Jlabopatopnast pa6ora Ne 10 «M3mepenune KIIJl nmpu noxseme temna mo
56 HAKJIOHHOU INIOCKOCTI.

59 KonTtpomarnas padota Ne4 1o teMe «MexaHUUeCKue SBICHUS

64 KonTtpoarshas pabota Ne5 o Teme «3BYKOBBIC SIBJICHUS

64 Jlabopatropnass pabora Neo 1l1«HaOmromenue mnpsiMOJIMHEHHOTO
66 pacrnpocTpaHEHHUs CBETay.

JlaGoparopHas padota Ne 12« 3yueHue siBICHUS OTPAKEHUS CBETa.
JlabopatopHass pabotra Ne 13«M3yueHue sBICHUS TPEIOMIICHUS
CBETa»

Jlabopatopuass pabora Ne 14« 3ydenne wu3oOpaxkeHus, AaBAEMOTO
JIMH30M»

KontponbHas padota Ne6 1o teme «CBETOBBIE SIBICHUS
Kontponbnas pabota Ne7 uroroBas




3.TemaTuyeckoe NJIAHUPOBAHHUE.

Ne/n | Tema ypoka KosuuecTtBo | /laTta mo | JJieKTPOHHBbIE
ypoka 4acos IVIaHy | o0Opa3oBaTe/ibHbIE
pecypchbl
Pa3znen 1. 6
BBeaenue.

1./1 Uro u KaK M3ydaroT 1. bubéanoreka HOK
busuka u https://m.edsoo.ru/ff0c3d00
aCTPOHOMMUSI

2.12 dusnueckue 1. Bbubanorexka HOK
BEJIMYMHBI. https://m.edsoo.ru/ff0c3d00
N3mepenue
bu3nIecKnx
BEJIMYHH.

3./3 %ﬁggﬁg?ggx 1. bubamorexa IOK
BEJIMYHH. https://m.edsoo.ru/ff0c3d00
To4YHOCTH




U3MEPEHUMN

4./4 #g‘ AN bubanorexa IOK
«VI3MepeHue JUTHHEL https://m.edsoo.ru/ff0c3d00
o0beMa "

TEMITEPATyPHI TEIA»

5./5 JlaboparopHas 1. bubéanoreka HOK
pabota Ne 2 https://m.edsoo.ru/ff0c3d00
«3mepenne
pa3MepoB MaJTbIX
TEI.

i
«3mepenne
BPEMCHI

6./6 Casi3u MEXTY 1. Bubauoreka HOK
Gu3ndaeckuMu https://m.edsoo.ru/ff0c3d00
BEITMIMHAMU.
du3MKa U TEXHUKA.
dusuka 151
OKPY’KAIOIINUKA MUP.

Pa3gen 2. 37 bub6anoreka HOK
MexaHuveckue https://m.edsoo.ru/ff0c3d00
sIBJICHUSI

7.1 MexaHnueckoe 1. bubanorexa HOK
JBUKCHHE, €T0 BUJIBI https://m.edsoo.ru/ff0c3d00
U XapaKTEPUCTHUKH.

OTHOCUTENBHOCTh
JIBUOKCHHSI.

8.2 TpaekTopus, T™yTh. 1. Bubauoreka HOK
PaBHOMEpHOE https://m.edsoo.ru/ff0c3d00
nerkenue (PJ1).

9./3 CkopocThb 1. Bubaunoreka HOK
PaBHOMEPHOTO https://m.edsoo.ru/ff0c3d00
JIBUOKCHHSI.

10./4 | JTabopaTopHas 1. bubéanoreka HOK
paboTa Ne 4 https://m.edsoo.ru/ff0c3d00
«3yuenue
PaBHOMEPHOTO
JIBYDKEHUS TEJay.

11./5 | HepaBHOMEpHOE 1. Bu6auoreka IHOK
nBmwkenue. CpemHsis https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12./6 | PaBHOyCKOpEHHOE 1. Bbu6auorexa HOK
JBUJKCHUE. https://m.edsoo.ru/ff0c3d00




YckopeHnue.

13./7 | KoHTponbsHas bubanoreka HOK
paborta Nel mo Teme https://m.edsoo.ru/ff0c3d00
«MexaHW4YecKue
SIBIICHUSD).

14./8 | Nuepuus. bubanoreka HOK

https://m.edsoo.ru/ff0c3d00

15./9 | Macca. W3mepenue bubanoreka HOK
MAacCHI. https://m.edsoo.ru/ff0c3d00

16./10 | JTabopaTopHas bubanoreka HOK
pabota Ne 5 https://m.edsoo.ru/ff0c3d00
«M3mepeHne macchl
TeJa Ha PHIYAKHBIX
BECax».

17./11 | IlmoTHOCTB bubaunoreka HHOK
BEILIECTBA. https://m.edsoo.ru/ff0c3d00

18./12 | JJabopatopHas Bub6auoreka HOK
pabota Ne 6 https://m.edsoo.ru/ff0c3d00
«3mepenne
TUIOTHOCTH
BEIIECTBA TBEPJIOTO
TEJay.

19./13 | KontponpHas bubanorexa HOK
pabota Ne 2 https://m.edsoo.ru/ff0c3d00
«MexaHnyeckue
SIBIICHUSD).

20,/14 | Cuna. bubauoreka HOK

https://m.edsoo.ru/ff0c3d00

21./15 | I3sMepeHre  CHUIBIL. Bubaunoreka HOK
MesxyHapoHast https://m.edsoo.ru/ff0c3d00
CUCTEMa CJIUHHUII.

22./16 | CnosxeHue Cui. buodanorexka HOK

https://m.edsoo.ru/ff0c3d00

23./17 | Cuna ynpyrocTH. Bubauoreka IHOK

https://m.edsoo.ru/ff0c3d00

24./18 | Cuma TSHKeCTH. bubauoreka HHOK

https://m.edsoo.ru/ff0c3d00

25./19 | Pemienue 3a7ad4. buodanoreka HOK
3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0c3d00
TATOTCHUS.

26./20 | Bec Tela. bubaunoreka HOK
HeBecomocTs. https://m.edsoo.ru/ff0c3d00

27./121 | JTabopaTopHas bubauoreka HOK




pabota Ne 7
«I'panynpoBka
TUHAMOMETpA U
U3MEPEHUE CUID).
Pemenue 3anau.

https://m.edsoo.ru/ff0c3d00

28./22 | laBnenue. Pemenue bubauoreka HOK
3a/1ay. https://m.edsoo.ru/ff0c3d00
29./23 | KoHTposbHas Bubauorexa HOK
pabotaNe3 mo Teme https://m.edsoo.ru/ff0c3d00
«MexaHHn4eckue
SIBIICHUSD).

30./24 | Cuna TPCHHUS. Bubaunorexka HOK
Tpenue B nmpupojic u https://m.edsoo.ru/ff0c3d00
TEXHUKE.

31./25 | JlaboparopHast pa- Bu6auorexa HOK
oota Ne 8 https://m.edsoo.ru/ff0c3d00
«3mepenne
Ko3(purmenTa
TPCHHS
CKOJIBIKCHUSD.

32./26 | MexaHudeckas bubauoreka HOK
pabora.  Pemcuue https://m.edsoo.ru/ff0c3d00
3as1aq

33./27 | MOIIHOCTS. buodanorexka HOK
Pemenwne 3amad. https://m.edsoo.ru/ff0c3d00

34./28 | IIpocthie MexaHH3- Bubauoreka HOK
MBI. https://m.edsoo.ru/ff0c3d00

35./29 | [IpaBuiio Buoaunorexka HOK
paBHOBECHS phIyara. https://m.edsoo.ru/ff0c3d00

36./30 | JlabopaTopHast  pa- Bubaunoreka HOK
6ota Ne 9. https://m.edsoo.ru/ff0c3d00
«3yuyenue ycnosus
paBHOBECHSI
phIyara

37./31 | I[Ipumenenune Bubauorexa IHOK
npaBuia https://m.edsoo.ru/ff0c3d00
paBHOBECHs phlyara
K OJoky. «30Jy10TOE
IIPABHJION
MEXaHHUKH.

38./32 | Koappumment mo- Bubaunoreka HOK
JIC3HOTO JICHCTBUSI. https://m.edsoo.ru/ff0c3d00

39./33 | JlaboparopHast  pa- bubéanoreka HOK

oora No 10

https://m.edsoo.ru/ff0c3d00




«3mepenne  KIIJ]
opu TOAbEME Tena

1o HAKJIOHHOM
MJIOCKOCTH.

40./34 | KoHTpobHas 1. bubauoreka HOK
paborta Ned 1o teme https://m.edsoo.ru/ff0c3d00
«MexaHn4eckue
SIBJICHFSI

41./35 | DHeprusi. 1. bubanoreka HOK
Kunernyeckas U https://m.edsoo.ru/ff0c3d00
MOTEHIIHAJIbHAS
DHEPTHUS.

42./36 | 3aKk0H COXpaHCHHS 1. bubauoreka HOK
SHEPTUH B https://m.edsoo.ru/ff0c3d00
MEXaHHKe.

43./137 | IloBTOpEHME U 1. Bubauorexa HOK
000011IeHIE TEMEI. https://m.edsoo.ru/ff0c3d00
Paznen 3. 6. bubanoreka HOK
3ByKOBbBIE https://m.edsoo.ru/ff0c3d00
SIBJICHMSI.

44./1 | KonebaTenpHOE 1. bubauoreka HOK
nswxkenne. llepron https://m.edsoo.ru/ff0c3d00
KoseOaHus
MasITHUKA.

45./2 | 3Byk.  HcTouHmku 1. bubauoreka HOK
3ByKa. https://m.edsoo.ru/ff0c3d00

46./13 | Bomnosoe 1. Bub6aunorexa HOK
nBwkeHue.  J{nmHa https://m.edsoo.ru/ff0c3d00
BOJTHBI.

47./4 | 3ByKOBbIC  BOJIHBI. 1. bubauoreka HOK
PacnpoctpaHnenue https://m.edsoo.ru/ff0c3d00
3ByKa. CkopocThb
3BYKa.

48./5 | I'poMKOCTB u 1. Budaunoreka HOK
BBICOTA 3BYKaA. https://m.edsoo.ru/ff0c3d00
OTtpaxeHune 3ByKa.

49./6 | IloBTOpCHME U 1. Bubauoreka IHOK
0000IICHHE  TEMBI. https://m.edsoo.ru/ff0c3d00
KonTposbHas
pabota Ne5 mo Teme
«3BYKOBBIE
SIBJICHUSD.

Pa3nen 4. 16 bub6anoreka HOK
CBeTOBbBIE https://m.edsoo.ru/ff0c3d00




ABJICHUSA

50./1 | MicTOYHHKH CBeTa. bubauoreka HOK

https://m.edsoo.ru/ff0c3d00

51./2 | IlpsmonuHeiiHoe bubauoreka HOK
pacripocTpaHeHHE https://m.edsoo.ru/ff0c3d00
CBeTaA.

JlabopaTtopHas
pabota Ne 11
«Habmonenue
MPSMOJIMHEUHOTO
pacnpocTpaHeHus
CBETay.

52./3 | CBeTOBOM IIy4OK M Bu6aunoreka HOK
CBETOBOU Tyd. https://m.edsoo.ru/ff0c3d00
O6pazoBaHue TEHU
U TIOJTyTCHH.

53./4 | Otpaxenue cBera. bubauoreka HOK
JlaboparopHas https://m.edsoo.ru/ff0c3d00
pabota Ne 12
«3yuenue sBIEeHUA
OTPAKEHUS CBETAY.

54./5 | U300pakeHHE Bubaunoreka HOK
npeaMeTa B IIIOC- https://m.edsoo.ru/ff0c3d00
KOM 3epKaJie.

55./6 | IloBTOpEHHE Bubaunoreka HOK
MaTepuaa. https://m.edsoo.ru/ff0c3d00
Pemenue 3anay.

56./7 | IlpenomiieHue CBeTA. Bbubanoreka LHOK
JlaboparopHas https://m.edsoo.ru/ff0c3d00
pabota Ne 13
«3yuenue sBIEHUS
MIPETIOMIICHUS
CBETaY.

57./8 | IlonHoe BHyTpeHHEE Bubaunoreka HOK
OTpaKEHHE. https://m.edsoo.ru/ff0c3d00

58./9 | Jlunza. Xox aydeit B bubauoreka HOK
JIMH3aX. https://m.edsoo.ru/ff0c3d00

59./10 | JTabopaTopHas Bu6amnoreka LHOK
pabota Ne 14 https://m.edsoo.ru/ff0c3d00
«3yuenue
M300paKeHMUS,

JIABA€MOTO JIMH30M).
60./11 | ®oroamnmapar. Bbu6auorexa HOK

ITpoeknoHHBIN

https://m.edsoo.ru/ff0c3d00




alrapar

61./12 | I'ma3 KaK Buo6auorexka HOK
ONITUYECKast https://m.edsoo.ru/ff0c3d00
CUCTEMaA.

62./13 | Oukwu, nyma. bubanoreka HOK

https://m.edsoo.ru/ff0c3d00

63./14 | Paznoxenune Oeiaoro Bbubanorexka HOK
CBETa B  CIICKT. https://m.edsoo.ru/ff0c3d00
CnoxeHnue
CTIIEKTPATBHBIX
I[BETOB.

64./15 | KonTpoibHas Budaunoreka HOK
paborta Ne6 mo teme https://m.edsoo.ru/ff0c3d00
«CBeroBbI€
SIBIICHUSD).

65./16 | LIBera Te. Buoaunorexka HOK

https://m.edsoo.ru/ff0c3d00

66-69. | [ToBTOpeHME U Bub6auoreka HOK
00o001IeHHE. https://m.edsoo.ru/ff0c3d00

70. Hrorosas bubauoreka HOK
KOHTPOJIbHAS https://m.edsoo.ru/ff0c3d00

pabora.
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