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HOACHUTEJBHASA 3AIIMCKA

AnantupoBaHHas pabodasi mporpaMma ydeOHoro mpeamera «DOu3nka» COCTABIICHA
HA OCHOBE IOJIOKEHWH U TpeOOoBaHMI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesnbHOW mporpaMmmsbl, npeacraBieHHblx B PI'OC 00O, a takxke ¢
yaétoM ¢enepasbHON pabodeil mporpamMmbl BochuTaHus W KoHIenuu mpernogaBaHus
yueOHoro npeameta «®duszuka». [Iporpamma cocrtaBieHa st oOydaromnierocsi 8 kiacca ¢
TSOKENBIMU  HAPYIICHUSIMU  peYd C  YYETOM MCUXO(U3MYECKUX OCOOCHHOCTEH U
WHANBUIYAIbHBIX BOBMOKHOCTEH peOEHKa.

Copepxanne  mporpaMMmbl 1O  (U3MKE  HAmpaBiIeHO Ha  (OpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3aluio u3ydeHus: PU3nuku Ha
NesITeIbHOCTHOM OCHOBE. B mporpamme 1o ¢u3mke yuuThIBalOTCS BOZMOXHOCTH Y4€OHOTO
npeaMera B peanmzaniuu TpeboBanuii ®I'OC OOO Kk miIaHUPyEeMbIM JTUYHOCTHBIM U
METalpeMETHBIM  pe3yjJbTaTaM OOy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOTO 00OIIIET0 00pa30BaHMUs.

[IporpamMma 1o (u3uKe yCTaHABIMBAET paclpeiesieHue y4eOHOro marepuaia Io
rogam oOyueHus (IO Kj1accaM), IpeuiaracT NPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3yUEHUS
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEP’KaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUarIINXCS.

[Iporpamma mno ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUA METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouell IporpaMMsl [0 y4eOHOMY IIPEIMETY.

®duszuka SBISIETCA CHCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKUE 3aKOHBI Jie)KAT B OCHOBE MPOLECCOB W SIBJICHUU,
M3Y4aeMbIX XUMHUEN, OMOJIOTHEN, aCTPOHOMHUEN U (PU3HUecKor reorpadueil, BHOCUT BKIIAJ
B ECTECTBEHHO-HAYUHYIO KapTUHY MHUpA, NPEJOCTaBisieT Haubojee sICHble 00paslibl
NPUMEHEHHS HAyyHOrO0 METO/a MO3HaHMs, TO €CTh Croco0a MOJy4YeHUs! JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 raBHBIX 3a7ad  (U3UYECKOro o0pa3oBaHUsT B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca
K HayKe y OOy4aroInxcs.

N3ydyenne ¢usznku Ha 0a30BOM YpPOBHE MPEIIOJAraeT OBJAJACHHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e Hay4YHO OOBSACHSTH SIBJICHUS;

¢ OIICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAHUAA,

s MHTCPIPETUPOBATE AAHHBIC WM HCIIOJIb30BATH HAYUYHBLIC JOKa3aTCIILCTBA AJIA
IMOJIY4CHM BBIBOAOB.

Lenu u3yuenus (HU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oO0pa3oBaHUs OMpe/IeTeHbI B
Konnenuuu mnpenonaBanus yudeOHoro mpeamera «®duszmka» B  00pa30BaTEIbHBIX



OpraHU3aAUIX Poccuiickon denepanuu, peanu3yrommx OCHOBHEIE
o0111e00pa3oBaTesibHbIC MPOrpaMMBbI, YTBEPXAEHHOU pemenremM Koserun MuHuctepcTBa
npocseenus Poccurickon @enepanum.
Heau nzyuyenuss Gpu3uKu:
e IpHOOpPETEHNE HHTEpeca W CTPEMJICHUS OOYYaloIMXCs K HAYYHOMY HM3YYCHHUIO
IIPUPO/IBI, PA3BUTHE UX UHTEIUICKTYIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®* DA3BUTHC Hpe,I[CTaBJIeHI/Iﬁ 0O HAyYyYHOM MCTOAC IIO3HAHUA U (I)OpMI/IpOBaHI/IG
HNCCIICOAOBATCIIbCKOTI'O OTHOMICHMA K OKPYKAaIOIIUM SABJICHUAM

e pOopMHUpOBAHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e pOpMHUpOBAaHUE TPEACTABICHUM O poid (PU3MKK [ Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJOTHU;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX chepax Oyayuiedl npogeccuoHanbHON
NEeSATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K JalIbHEWIIEMY OOyYEHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3THX Ielied IporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOI'O OOLIETrO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:
e IpUOOPETEHUE 3HAHUI O AMCKPETHOM CTPOEHUHM BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

OHpI/IO6pCTeHI/Ie YMGHI/Iﬁ OIIUCBHIBATE M OOBICHATH (i)I/IBI/I‘-IGCKI/IG SABJICHHUA C
HCIIOJIb30BAHHUECM ITOJTYYCHHBIX 3HaHHﬁ;

¢ OCBOCHUC MCTOIOB PCIICHHUA HpOCTGfIHIHX paC‘-IéTHBIX 3aga4d € HCIIOJIb30BaHHCM
(1)I/IBI/III€CKI/IX MOHGHeﬁ, TBOPUYCCKUX U ITPAKTHKA-OPUCHTHUPOBAHHBIX 3a1a4;

epa3BUTHE YMEHHH HAOMIOIaTh TPHUPOAHBIC SBJICHUS U BBITIOJHITH OIBITHI,
nabopaTopHble padOThI U HKCIIEPUMEHTAJIbHBIE UCCIEA0BAHMS C UCIIOJIb30BAaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

e OCBOCHUE MPUEMOB padOThI ¢ MH(DOpMaILMEl PU3NUECKOTO COACPKaHMS, BKIIOUAs
HH(pOpMAIUI0O O COBPEMEHHBIX JOCTKECHUSIX (U3UKH, aHAIN3 U KPUTHYECKOE
OIICHHBaHUE WH(OPMAITIH;

¢3HAKOMCTBO CO cdepamu TPo(HECCHOHATHLHON JESTENHHOCTH, CBSI3aHHBIMU C
(GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKCHHSIX
¢du3rUecKoi HayKu.

st o6yuatomuxcsi ¢ THP, ocBauBaromux AOOIT OOO, xapakTepHbl CIEAYIONIHE
cnerupuyeckre 00pa3oBaTeIbHbIC MTOTPEOHOCTH:



— MOTPEeOHOCT, B adanTanuud © AUGPEpeHIMPOBAaHHOM IMOJX0JI€ K OTOOpY
CoZlep KaHMsl TPOTPAMMHOTO MaTepuaja Y4eOHBIX MPEIMETOB C y4€TOM OCOOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTEW M Bo3MOxHOcTed nereit ¢ THP wa ypoBue
OCHOBHOI'0 0011IeT0 00pa30BaHUs;

— MPUMEHEHHUE CHEHAIbHBIX METOJOB U TPUEMOB, CPEJCTB OOYYEHHS] C YYETOM
ocoOeHHOCTEeW ycBoeHus oOyuatomumcs ¢ THP cuctemsr 3HaHuMii, yMeHWi,
HABBIKOB, KOMIIETCHUUN (MCIOJB30BAaHUE «IOMIATOBOCTH» TMPH NPEIbSIBICHUN
y4eOHOro Marepuana, MpU PEHICHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3ajlad U
YKU3HEHHBIX CHUTYallUil; MPUMEHEHUE aJTOPUTMOB, JIOMOJIHUTEIHLHON BU3YyalIbHOU
MOJAJICPKKH, OIMOPHBIX CXEM IMPU PEIICHUH Yy4yeOHO-TIO3HABATEIbHBIX 3a/ad U
pabore ¢ yueOHOW wuHOpPMaLME; pPa3HOCTOPOHHAS TMpopaboTka y4eOHOro
MaTepuaia, 3aKperyieHue HaBBIKOB M KOMITETEHIIMI MPUMEHUTENIBHO K Pa3InyHbIM
KU3HEHHBIM  CUTYyallMsIM; YBEJIMYEHHE JOJM MPAKTUKO-OPUEHTUPOBAHHOTO
MaTepuaja, CBSI3aHHOTO C JKM3HEHHBIM ONBITOM TOJAPOCTKA; pa3HOOOpazwe u
BApUATUBHOCTh TMpPEAbSIBICHUS W OOBSICHEHUS y4yeOHOTo Marepuaia Npu
TPYJAHOCTSIX YCBOEHUS U NepepabOTKU MH(OPMAUK U T.1I.);

— opranuzanus pabodero MecTa, BpeMEeHHAasi OpraHu3aIis 00pa3oBaTEIbHON CPEbI C
Y4ETOM MCUXO(PU3UUECKUX OCOOCHHOCTEN M BO3MOXKHOCTEH oOyuaromierocst ¢ THP
(MHAMBHIyaJ bHOE  MPOCKTHPOBAaHHWE  O00pa30BaTEIbHOM CpeAbl C  yd4EeTOM
MOBBIIIEHHOW  MCTOLIAEMOCTH H  OBICTpOM  YTOMJISIEMOCTHM B IpoIliecce
WHTEJUICKTYaJIbHOM JIESITEIbHOCTH, CHUXEHHOM pabOTOCIIOCOOHOCTH, CHMXKEHHOU
MPOU3BOJIBHOW  PEryJslid, HEYCTOMYMBOCTH  IMPOW3BOJIBHOTO  BHHUMAHWSI,
CHIKEHHOTO 00bheMa MaMsTH U TTOHKEHHON TOYHOCTH BOCTIPOU3BEICHHUS);

— Opd  HEOOXOJMMOCTH  CHEIMalibHas TIOMOINb B  Pa3BUTHH  OCO3HAHHOMU
CaMOpETYJISIIMK ~ JICATEIBHOCTH UM TIOBEACHUS, B OCO3HAHMM BO3HMUKAIOUIUX
TPYAHOCTEM B KOMMYHHMKATHBHBIX CHUTYallMsiX, MCIOJIb30BAHUU TPUEMOB
AMOIMOHAJILHON CaMOPETYJISIIIMY, B MOOYKICHUU 3aIlpaliiBaTh TOMOIIL B3POCIOTO
B 3aTPYJHUTEIIbHBIX COLMAJIBHBIX CHUTYyallUsIX; IICJICHANPABICHHOE PAa3BUTHE
COIIMAILHOTO B3auMo/ieicTBus o0yuaromuxcsi ¢ THP ¢ okpyxarommmu;

— HaOJroIeHNe 3a (PYHKIIMOHAIBHBIM COCTOSIHUEM LEHTPaIbHOW HEPBHOM CHCTEMBI U
HEHWPOJMHAMUKHU TCUXWYECKUX MpoueccoB oOywaromuxcs ¢ THP (3amenneHHoro
Temrna nepepaboTku WH(pOpMaIuU, MTOHUKEHHOTO0 OOIIEro TOHYCAa, CKJIOHHOCTH K
ap(deKTUBHON e30pTraHu3alUU JESTeIbHOCTH, «OPTraHUYEeCKOW» JEKOHLEHTPALUN
BHUMAHUS U JIp.);

— CTUMYJINPOBAHUE K OCO3HAHUIO M OCMBICIEHUIO, YIOPAIOYMBAHUIO YCBAaUBAEMBIX
Ha YpPOKax 3HAaHUW M YMEHUH, K IPUMEHEHUIO YCBOCHHBIX KOMIIETCHIMN B
MMOBCEIHEBHOM XU3HU;



— IPUMEHEHHUE CIIEHUAIbHOIO MOAXOAAa K OLIEHKE 00pa30BaTENbHBIX JOCTHIKEHUN
(TMYHOCTHBIX, METaNmpPeIMETHBIX W MPEIMETHBIX) C YYETOM NCHXO(DH3HUECKUX
0COOCHHOCTEM M 0COOBIX 00pa3zoBaTENbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ THP;
WCIIOJIb30BaHUE CHELHUAIIBHOIO HWHCTPYMEHTApHs OLEHUBAHUSA JOCTW)KECHUU W
BBISIBJICHUSI TPYJHOCTEN YCBOEHUSI 00pa30BaTEeNbHOM MPOTPAMMBI;

— ¢opMHUpOBaHNE COIMAIIBHO aKTUBHOM MO3MUIIMH, HHTEpPECA K COLMAIBHOMY MHUPY C
HO3UIMI JTUYHOCTHOI'O CTAHOBJICHUS M MMPO(PECCUOHAIBHOIO CAMOOIIPEICICHHUS;

— pa3BUTHE UM PACIIMPEHUE CPEACTB KOMMYHHUKAIIMH, HABBIKOB KOHCTPYKTHMBHOI'O
OOIIEHUSI W COIMATHLHOTO B3aUMOJECUCTBHUS (CO CBEPCTHHUKAMHU, CO B3POCIBIMH),
MAaKCHUMaJIbHOE PACIIUPEHUE COUAIIBHBIX KOHTAKTOB, MOMOIIL NOAPOocTKy ¢ THP B
OCO3HAHWHM  COIMAIBHO  TPHEMJIEMOTO W OAO0OpsSEMOTO  TOBEICHHS, B
M30MPATEIbHOCTH B YCTAaHOBJCHHWU COIMAIbHBIX KOHTAaKTOB (MpoduiiaKTHKA
HETaTUBHOTO BJIMSHUS, TPOTUBOCTOSIHUE BOBJICYCHHUIO B aHTHCOIUAJIBHYIO Cpeny);
npoUIAKTUKA aCOMAIBHOTO TTOBEICHUSI.

OBBEM ITPOI'PAMMBbI

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOIO OOILIEro
oOpazoBanus oTBoauTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HElEl0), B 8
kjacce — 68 vacoB (2 daca B Henento), B 9 knacce — 102 yaca (3 yaca B HEAEINIO).
Cormacao ®I'OC OOO npenmer «dusuka» uzydaercs B 8 kiacce B o0Obeme 68
yacoB. Ha u3ydenue npeamera B yueOHoM 1iaHe MBOY «TaBpuueckas mikosa-
ruMHaszusa Ne 20 um. cBT. Jlykn» orBoautcs B 9 kimacce 3 yaca B Hegento, Bcero 102
yaca (34 yueonsie nHegenn). C yd€TOM peruoHaIbHbIX MPa3THUKOB.

[Ipennaraemslii B mporpamme no (pusuke nepeueHs J1a00paTopHBIX PabOT U OMBITOB
HOCUT PEKOMEHJATENbHBIA XapaKTep, YYUTENb JelaeT BbIOOp NPOBEICHUS
7a00paTOpHbIX PabOT M OMBITOB C YYETOM MHAMBUAYAIbHBIX OCOOEHHOCTEU
oOydJaronuxcsi, CrucKa IKCIEPUMEHTAIBHBIX 3aJlaHWl, MpeajiaraéMbIX B paMKax
OCHOBHOT'O rOCYAapCTBEHHOT'0 3K3aMeHa 1o (hU3MKe.

COAEPKXAHUE OBYUYEHUA

9 KJIACC

Pa3znea 1. Mexannueckue siBJEHHUS.

Mexannueckoe — aBwkeHMEe.  MarepuanbHas — Touka.  Cucrema  OTCHYETA.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBH)KEHHs. PaBHOMEpPHOE MPSMOIMHENHOE JBUKEHUE.
HepaBHoMepHOE npsiMosiMHEHOE BHKeHHE. CpeHsAs U MTHOBEHHAsl CKOPOCTh TeJla IPH
HEPaBHOMEPHOM JBHKCHUH.



VYckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHEHHOe nBuKeHue. CBOOOAHOE MaJieHue.
OmnbiTel ['anunes.

PaBHOMepHOE ABMXKEHUE TI0 OKpYXkHOCTH. [lepron u wactota obpamenus. Jlnneinas
U yTJIOBAasi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

IlepBoii 3akoH HpbroToHa. Bropor 3akon Herorona. Tperur 3akoH HreroroHa.
[IpyHLIMT Cynepno3uun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujla TPEHUS CKOJIBKEHUS, CUJIa TPEHUS
IIOKOSA, IPYTHUE BUABI TPEHUSI.

Cuina TSHDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOrO IMaJCHUS.
JIBmwxenne rianetr Bokpyr ComHma. IlepBas kocmmuueckass ckopocTb. HeBecomocTh u
eperpy3KH.

PaBHOBecue mMaTepuaibHOM TOUKU. AOCOIIOTHO TBEPIOE TeNo. PaBHOBecue TBEPI0TO
TeJIa C 3aKPEIIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne wmmynbca. MmMmynbe cuibl. 3aKOH  COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannyeckass paboTa M MOIIHOCTb. PaboTa Ccuil TSXKECTH, YHNPYrOCTH, TPEHHS.
CBs13b sHepruu u padoTsl. [loTeHnnanbHas sHeprus Tena, NOAHITOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHnmManbHas dHeEprus c:kaTou npykuHbl. KnHetnueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUS! MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.
1. HaGmrogenve MexaHWUYECKOTO JBHKEHHS TeJa OTHOCHUTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHME myTeld W TPACKTOPUM JBWKEHMS OJHOTO M TOrO XK€ Tela
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBMXKeHUS Tella Mo OKPYKHOCTH.

HaGnrogenue MexaHWYeCcKHX SIBJICHUH, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBW)KCHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJIa U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. HM3meneHue Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.

o o~ w

10. Ilepenaua umirynpca npu B3aMMOIEMCTBUU TEIL.

11. [IpeobpaszoBanms YHEPTUU TIPU B3aUMOJICHCTBUHN TEN.

12. CoXpaHEeHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aMMOJEHCTBUH.

13. CoxpaHeHHue UMIYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHUH.
14. HabmoieHue peakTUBHOTO JABMXKECHUS.

15. CoxpaHeHHe MEXaHMYECKON SHEPTUH MPU CBOOOTHOM IMaICHUH.



16.

CoxpaHeHHe MEXaHWYECKOM OHHEpPruy MpH JBIXKEHHHM Tejla MOoJ JeHCTBUEM
OPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Uil pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBHKEHHUS
HIapyKa WK TEISKKH.

Omnpenenenue cpeHEl CKOPOCTH CKOJBKEHHS OpyCKa WM JIBUXKEHHUS IIapyKa 10
HAKJIOHHOM IMJIOCKOCTH.

OnpeneneHre yCKOPEHHUs Tena Py paBHOYCKOPEHHOM JBUKEHUU 10 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKCHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €CiM IPU PAaBHOYCKOPEHHOM JBH)KEHHHU O€3 HadajabHOU
CKOPOCTH MYTH OTHOCSTCA KaK pAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUSI.

Onpenenenue ko3PphuiieHTa TPEHUS CKOJIbKECHMUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paOOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JBH)KEHHUU Tella IO
TOPU30HTAJIbHON MIOBEPXHOCTH.

Omnpenenenve padbOThl CUIIBI YIIPYTOCTU MPH MOIBEME Ipy3a € HUCIOJIb30BAHUEM
HEIOABUKHOTO U MOABUXKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUSI SHEPTHUM.

Pa3nen 2. MexaHn4yecKue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe paBukeHne. OCHOBHBIE XapaKTEPUCTHUKU KoJeOaHUI: Mepuof,
4acToTa, aMIIMTyAa. MareMaTH4eCcKuii U IPYKUHHBIN MasTHUKHU. [[peBpamienue sneprun
MIpH KOJI€0ATEIbHOM IBHXKCHHH.

3aryxatouue KojeOaHus. BbeiHykIeHHble KoneOanus. Pezonanc. MexaHudeckue

BOJIHBI.

CBoiicTBa MexaHnueckux BOJH. [IponosibHble W TOnEpedyHbie BOJIHBL. JJMHA

BOJIHBI M CKOPOCTb €€ pacnpocTpaHeHHs. MexaHudeckue BOJIHBI B TBEPIOM TeEIE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'pomMkocTh 3Byka u BblcOTa TOHA. OtpaxeHue 3Byka. WHPpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1
2
3
4.
5
6

HaGmonenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHHU 1 pe30HaHca.

PacnpocTpaHeHne nMpo1oiabHBIX U MONEPEYHBIX BOJH (Ha MOJIEIIN).
Habnoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.



Jlabopamopnuie pabomel u onvimol.
1. OmpezeneHue 4acTOTHI U NIEpUOJIa KOeOaHU MaTeMaTUYECKOTO MasITHUKA.
2. OmnpeneneHue 4acToThl M NEPHOJA KOIEOaHUI MPYKUHHOTO MAATHHKA.
3. HccinenoBanue 3aBUCHMOCTH MepUoa KoJeOaHUi MOABEUIEHHOIO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH IE€pHOJia KOJEOAHMM MPY>KUHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTHU MEPHOJIa KOJIeOaHUM rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipys3a.

6. OmNbITHI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb Mepuoja KOJCOAHUM MNPYKUHHOTO
MasATHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHust CBOOOHOIO MaECHUS.

Paszgest 3. DiIeKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE roJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoicTBa
ANEKTPOMAarHUTHbIX  BOiH. Illkama  3yeKTpoMarHUTHBIX  BOJIH.  Vcnonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJeKTpOMarHuTHas nmpupona csera. CkopocTs cBeTa. BOoJIHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoiiHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3yuyeHune CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIbI0 MOOMIIBHOTO TENE(POHA.

Paszpnes 4. CBeroBble sIBJICHHS.

JlyueBas mogenb cBeta. Mcrounumkm cBeta. IIpsMosimHEHOE pacnpoCTpaHEHHE
ceera. 3atMmenuss ConHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpaXKE€HUs CBETA.

[Ipenomnenue cBera. 3akOH npenomieHus cBeTa. 11onHOe BHYTpEeHHEE OTpaKEHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B nuH3e. Onruyeckas cuctema ¢oToarnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas CucteMa. biaM3opykocTs U JalibHO30pPKOCTb.

Paznoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. CroskeHHe CIEKTpaIbHbIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu.

[IpsiMonMHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

Ontuyueckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei InH3e.

X0 Iy4ell B paccenBaroIIeH JUH3E.

N o g bk~ w0 Dd e



8. IlomyueHue n300paskeHUid C TOMOILBIO JIUH3.

9. Ilpunuun nedictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopmensb rnasa.

11. PaznosxeHnue 6e10ro cBeTa B CIEKTP.

12. [Tomyuyenue 6e5oro cBera Mpu CJI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPayKEHHS CBETOBOIO JIyda OT YIJIa MMaICHUSI.
2. W3ydyenne xapakTepuCcTHK N300pakeHUs MIpeIMETa B TNIOCKOM 3epKalie.

3. HccnepgoBaHne 3aBHCHMOCTH YyIUVIA TIPEJIOMJIEHUS CBETOBOIO Jiyda OT yIJa
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

[Toyyenue n300pakeHnit ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (OKYCHOTO PACCTOSIHHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OnBbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITHI 10 BOCIPUSATHIO IIBETA TPEAMETOB MPU UX HAOJIOJEHUN Yepe3 I[BETOBbBIC
GUIBTPHL.

Pa3znen 5. KBaHnTOBBIC SIBJICHUS.

Oneitel  Pezepdopna u mmaHerapHas wojenb aroma. Mogens atoma bopa.
Hcenyckanne u nornomeHre cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOoCTh. Anb(a-, 6eTa- U ramma-uzinydeHus. CTpoeHHUE aTOMHOTO siapa.
Hyxkiionnas monens aroMHoro sapa. M3oronsl. PaguoaktuBHbele npeBpauieHus. [lepuon
MOJIypacraia aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXpPaHEHUS 3apsIOBOIO U MAacCOBOTO YHCEN. DHEprus
CBA3M aTOMHBIX sjep. CBs3b Macchl W SHEpruM. Peakuuu cuHTE3a W JACNICHUS SAep.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpauyuu.

1. CHexTpsl U3TyUYEHHS U TIOTJIOICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnektp Bogopoza.

4. Habmonenue TpekoB B kamepe Busbcona.

5

6.

N o g M

Pabota cuérunka HOHU3UPYIOUIUX U3TYyYCHUH.
Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopnwie pabomuel u onvimol.
1. HaGmronenue CrutoniHbIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHHE PHEPIHM YACTHUIIBI 110 TOPMO3HOMY MYyTH (MO
doTorpadusim).
3. H3MepeHue painoakTUBHOTO OHA.
Pa3zneu 6. [loBTOpUTEILHO-0000 1AM MOAYJIb.
[ToBTOpUTENHEHO-0000MAOIMINI MOAYAh TPEIHA3HAYCH [IJIi CUCTEMATHU3AIMH U
000011IeHNs] TPEIMETHOTO COJIEP)KaHUSI M OIbITa JAESITENIbHOCTH, MPUOOPETEHHOIO MPHU
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U3y4YE€HUU BCEro Kypca (U3MKM, a Takke JUIsi MOJATOTOBKM K OCHOBHOMY
roCy1apCTBEHHOMY 3K3aMeHY 0 (pu3uKe A1 00ydaroluxcsl, BHIOPABIIMX ATOT Y4EOHBIH
IpeaMeT.

IIpy wW3ydeHMM JAHHOTO MOIYJSL PEAIM3YIOTCS W CHCTEMATU3UPYIOTCS BHbI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBAETCS JOCTH)KEHHME IMPEAMETHBIX U
MeETaIpeIMETHBIX IJIAaHUPYEMBIX pe3ynbTaToB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHasl IPAMOTHOCTb: OCBOCHHE HAayYHBIX METOJOB MCCIICOBAHUS SIBJICHUMN
IPUPOJIBI U TEXHHUKH, OBJIAJICHUE YMEHUSAMU OOBSACHATH (U3NUYCCKUE SIBICHUS, TPUMEHSIS
ITOJIyYEHHBIC 3HAHUs, PEIIATh 3aJa41, B TOM YHCJIE KAYECTBEHHBIE W KCIIEPUMEHTAIIbHBIE.

[IpyHIMIINATBHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pasjielia peain3yercs 3a CUET
TOT0, YTO 0OYYaOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IIPEJIaraeTcs:

HAa OCHOBE MOJYYCHHBIX 3HAHWUW pACIO3HABaThb M HAYYHO OOBSICHATH (pusmueckue
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAYYHBIE METOJbl UCCIIEIOBaHUS (PU3NYECKHUX SBJICHUW, B TOM YHCIIE
JUIsl IPOBEPKHU TUITOTE3 U IOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HAmOOJE€E€ BAXKHBIX JIOCTHIKEHHUH COBpPEMEHHBIX
TEXHOJIOTUW, HANpPUMEP, NPAKTUYECKOTO HCIIOJIb30BAaHUSA PA3JIUYHBIX HCTOYHHUKOB
DHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHMS BCEX H3BECTHBIX BHUIOB
DHEPIUHu.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

[Icuxonoro-negarornyeckas XapakTEpUCTHKAa OOYYaromIerocsi C  TSAXKEJIbIMU
HapyIICHUSIMUA PEUU:

— HaOMIOJaeTCa HapylleHue mpoiecca GOpMUPOBAHUSI MPOUZHOCUTEIHHON CUCTEMBI
POJTHOTO SI3bIKA BCIICACTBUE 1e(DEKTOB BOCTIPHUSITHS U MPOU3HOIICHUS (DOHEM;

— OTMEYAETCs HE3aKOHYEHHOCTh MPOIECCOB (OPMHUPOBAHUS APTUKYJIUPOBAHUS U
BOCIIPUATUSL 3BYKOB, OTJIUYAIONIMXCS TOHKUMH aKYCTHUKO-apTHKYJISTOPHBIMU
MpU3HAKaMHU: OTCYTCTBHE, 3aMEHbl (KaK TMPaBUJIO, 3BYKaMH TIPOCTHIMH TIO
apTUKYJISAIAHA), CMEIICHWE, WCKAXCHHOE TPOU3HECEHHE (HE COOTBETCTBYIOIIECE
HOpPMaM 3BYKOBOUM CHUCTEMBI POJTHOTO SI3BIKA).

Oo6yuatomuiics ¢ THP xapaktepusyeTcss OCTaTOYHBIMU SIBICHUSMUA HEJOPA3BUTHS
JEKCUKO-TPAMMATHYECKUX ©  (POHETHKO-(DOHEMATUUECKUX KOMIIOHEHTOB  SI3LIKOBOM
cucteMbl. HapymieHusi 3ByKOCIIOTOBOM CTPYKTYPBHI CJIOBa MPOSIBJISIOTCA B Pa3JIUYHBIX
BapUaHTaX UCKAXEHUS €r0 3BYKOHAIOJHAEMOCTH KaK Ha YPOBHE OTAECIBHOIO CJIOTa, TaK U
cioBa. OtTmeyaercss HENOCTATOYHAs BHATHOCTH, BBIPA3UTEIBHOCTh pEUYM, HEUETKas
JTUKINSI, CO3JAIONIME BIIEUATIICHHE OOIIe CMa3aHHOCTH pEYH, CMEIIEHUE 3BYKOB,
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CBUJIETEIBCTBYIOIEE O HHU3KOM YpOBHE c(opMupoBaHHOCTU TUDPEPEHIIMPOBAHHOTO
BOCHIpUATHS (DOHEM M SIBIISIOIIEECS Ba)KHBIM IMOKAa3aTesleM HE3aKOHYMBIIErocs Mpolecca
(dhoHEMOOOPa30BaAHNA.

HenocTtaToyHOCTh JIEKCHYECKOTO CTPOS. PEUd MPOSBISETCS B CHEIU(PUUIESCKIX
CJI0BOOOpa3oBaTenbHbIX omuoKax. [IpaBuinbHO 00pasys cioBa, Haubosee yrnoTpediseMble
B pEUEBOM NPAKTUKE, OHHU IMO-TPEKHEMY 3aTPYIHSIOTCS B MPOAYUUPOBaHUHU Oosee
peAKUX, MEHee YacTOTHbIX BapuaHTOB. HenopasButue ci10BO0Opa30BaTEIbHBIX
IPOLIECCOB,  MPOSIBISIIONIEECS MPEUMYIIECTBEHHO B  HApyUICHUU  HUCIOJIb30BaHUS
HEMPOIYKTUBHBIX CIIOBOOOPA30BATENbHBIX a(PUKCOB, MPEMSATCTBYET CBOEBPEMEHHOMY
(GbOopMUPOBAHNIO HABBIKOB TPYMIHUPOBKU OJHOKOPEHHBIX CIIOB, MOA0Opa pPOACTBEHHBIX
CIIOB M aHallM3a MX COCTaBa, YTO BIIOCJIEJICTBUHU CKa3bIBAECTCA HA KAYECTBE OBIIAICHHUS
IPOrPaMMOii TI0 PYCCKOMY SI3BIKY.

HenocraTouHblii ypoBeHb C(OPMUPOBAHHOCTU JIEKCUYECKUX CPEICTB  s3bIKa
OCOOCHHO SpPKO TMPOSIBIAETCS B IOHUMAaHUM M yHOTpeOJeHuH (pa3, IMOCIOBULl C
NEPEHOCHBIM 3HAYCHHUEM.

B rpammaruueckoM OQOpPMIEHMH pPEYM YaCTO BCTPEYAIOTCAd OIIMOKU B
yIOTpeOIeHIH TPaMMaTUYECKUX POPM CIIOBa.

Oco0yr0  CIOXKHOCTH JIJI  OOy4YaromIerocsi MPEeACTaBIAIOT KOHCTPYKIUU C
NPHUIATOYHBIMA TPEAJIOKCHUSAMU, YTO BBIPAXKAETCS B TMPOIYCKE, 3aMEHE COI030B,
MHBEPCHHU.

Jlekcuko-rpaMMaTHYECKUE CpEeACTBa s3bIka Yy oOyuwaromierocsi c(opMupoBaHbI
HeoJMHAaKoBO. C OJHOW CTOPOHBI, MOXET OTMEUYaThCS HE3HAYUTEIBHOE KOJIMUYECTBO
OLIMOOK, KOTOpBIE HOCST HEMOCTOSHHBIM XapakTep W COYETAIOTCS C BO3MOKHOCTBHIO
OCYIIECTBIICHUSI BEPHOTO BBHIOOpAa MPH CPABHEHWH TMPABUIBHOTO M HEMPABUIHLHOTO
OTBETOB, C APYroil — yCTOWYUBBIN XapaKkTep OMIMOOK, 0COOEHHO B CAMOCTOSITEILHOM peyHu.

OTnuuuTENbHON  OCOOEHHOCTBIO  SIBISIETCS  CBOEOOpa3ue  CBSI3HOM — peuu,
XapaKkTepU3yolleecs HapyIICHUSIMHI JIOTHYECKOU MOCIIEIOBATEIbHOCTH TIPU COCTABICHUHT
pacckaza Ha 3aJaHHYI0 TeMy, IO KapTUHKE, MO CEpUH CIOXKETHBIX KapTuH. Ilpu
paccka3bIBaHUM O COOBITUSIX M3 CBOEH JKM3HHU, COCTaBJICHHM PAaCcCKa30B Ha CBOOOJHYIO
TEeMy C DJJEMEHTaMH TBOpYECTBA  HCIOJB3YIOTCS, B  OCHOBHOM, IIPOCTbIE
MaoMH(OPMAaTHUBHBIE MPETIOKEHUSI.

Hapsny c¢ paccrpoiictBamMu yCTHOM peuun y 0Oy4aromierocs OTMEYaroTcs
pa3HOOOpa3Hble HAPYIICHWS YTEHUS W THUChMA, TNPOSBISIONIMECS B  CTOWKHX,
MOBTOPSIONINXCS, CHenU(PUUECKUX OMmHMOKax NpPHW YTEHWH W Ha THChME, MEXaHHU3M
BO3HMKHOBEHHUS KOTOPBIX OOYCIIOBIIGH HEIOCTATOYHOW CHOPMHUPOBAHHOCTBHIO 0OA30BBIX
BBICIIIUX ICUXUYECKUX (DYHKIUH, 00eCTIeYNBAIOIIUX TPOLIECCHl YTEHUSI U TUChMa B HOPME.

Oc00eHHOCTH OLIECHMBAHUSA PE3YJIbTATOB OCBOCHUS 00YyYAOIIUMMCH C TAKEIbIMH
HAPYUICHUSIMHM PeYHd AIaNTHPOBAHHOI pado4eil MporpaMMbl o HMHGPOPMATHKE
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IIpun mpoBepke yCBOEHMsI MaTepHalla BBIABIISIETCS IOJHOTA, IMPOYHOCTH YCBOEHUS
yYalllUMHUCS TEOPUH U YMEHHs IPUMEHATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYaLHUSIX.

YCTHBIA ONPOC SIBISETCS OJNHUM M3 METOJOB y4d€Ta 3HAHUN YMEHHMU W HaBBIKOB
oOyuaronquxcst ¢ OB3. Ilpu oLeHMBaHMM YCTHBIX OTBETOB HEOOXOAUMO YUYWUTHIBATH
WHANBUAYyAIbHBIE OCOOCHHOCTHM PEYEBOr0 pa3BUTHS OOYUYAIOMIUXCS C  TKEIBIMU
HapyLICHUSMU PEYU, COCTOSHUE MX SMOILMOHAIBHO BOJIEBOM c(epbl. YUEHUKY C HU3KUM
YPOBHEM MOTEHLIMAJIbHBIX BO3MOXKHOCTEM MOYKHO Hpe[aratb 0oiiee JIETKME BapHUaHThI
3amaHuid. [Ipy oLleHMBaHUM YCTHBIX OTBETOB IPUHUMAETCSI BO BHUMAHHUE:

— HIPAaBUIIBHOCTb OTBCTA 110 COACPIKAHUTO;
— IIOJIHOTA OTBCTA,
— [OCJICAOBATCIBbHOCTD M3JI0XKCHMUAA,

— OLICHMBAaHHE YCTHBIX OTBETOB OCYLIECTBISIETCA O€3 yueTa HapylIeHUH S3bIKOBBIX/
pEUYEBBIX HOPM, CBS3aHHBIX C HEJOCTATKAMHU IIPOU3HOCUTEIBLHOM CTOPOHBI pedu
(MpoU3HOILIEHUE 3BYKOB, BOCIPOM3BEJICHUE CIIOB CJIOKHOW CIOTOBOM CTPYKTYpBHI,
WHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYP H JIp.).

[Ipu oueHMBaHUM MPAKTHYECKUX PAOOT M MPOBEACHUHM TECTUPOBAHUS HE CIEAYET
CHIDKATh OLIEHKY 3a IUIOXOM II0YEpK, HEAaKKypaTHOCTb IIMCbMa, KayeCTBO 3alUCEd U
yeprexeil. K yueHnkam ¢ HapylmeHHEM SMOLIMOHAIBHO-BOJIEBOM chepbl peKOMEHIYeTCs
IPUMEHSTh JIOTIOJHUTENbHBIE CTUMYJIMPYIOIIME MpHEMbl (AaBaTh 3aJaHMs MOATAITHO,
HNOOUIPATh U OJOOPATH OOYYArOIIMXCS B XOJI€ BBINOJHEHUS padOThl) PEKOMEHIYETCs
YUYUTBIBATH CIEAYIOLIEE:

— YUUTENhb MMEET MPaBO MOCTAaBUTh OOYYAIOIIEMYCsl OLIEHKY BBIIIE TOW, KOTOpas
MPEeIyCMOTPEHA HOPMaMH, €CJIU OH MPOJEMOHCTPUPOBAT ONTHUMAIBHBIA JJISI HETO
(JTydImux a1 JaHHOTO O0YYarolIerocs: B JaHHBIX YCIOBUSX) pE3yJIbTarT;

—TTIpH  BBHINIOJIHGHUHW  KOHTPOJBHBIX, TPAKTUYCCKUX  3aJaHUi, MPOBEIACHUHU
TECTUPOBAHUS HEOOXOAMMO CO3/laBaTh OOCTAHOBKY B3aMMOIIOHMMAaHUA W
COTPYIHUYECTBA, CHUMATh M3JIUIITHEE SMOIIMOHAIBHOE HANPSKEHHUE, BOSHUKAIOIIIEE
y 00ydJarommxcs;

— OIICHKUA C aHAJIM30M JOBOJATCS JO CBEACHHUS OOydYarolmuxcsi, Kak MpaBHIIO, Ha
MOCJICYIOIIEM ypOKe, MpeaycMaTpuBaeTcs paboTa Haja OMIMOKaMHU, yCTpaHEHHUE
po0eIoB.

N3yuenne (Qu3nku Ha ypOBHE OCHOBHOTO OOIIEr0 O0Opa30oBaHUS HAMPABICHO Ha
JTOCTIKCHWE JIMYHOCTHBIX, METANpPEAMETHBIX W TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB.

B pesynpraTe msydeHuss Gu3MKM HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUSA Y
oOy4arorerocst 0yayT cpOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThI B YaCTH:
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1) naTpUOTHYECKOT0 BOCTIMTAHMS

— IIPOSIBJICHUE HMHTEpPeca K HUCTOPUM M COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHHUSM POCCUNCKUX YUEHBIX--(U3UKOB;
2) rpaskKaaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B OOCYXIEHHU OOILECTBEHHO 3HAYUMBIX U
TUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JOCTUKEHUMN
bu3uKy;

— OCO3HAHME BaAXXHOCTU MOPAIbHO-3TUYECKHUX MPUHIIMIIOB B JEATEIHOCTH YUYEHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIpHATHC JOCTCTHYCCKHX KadCCTB (bH3H‘-IGCKOﬁ HAYyKHU: eé rapMOHHNYHOI'O
IIOCTPOCHHUA, CTPOT'OCTH, TOYHOCTH, JIAKOHUYIHOCTHU,

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

— OCO3HAaHHMC LICHHOCTH @HBHHGCKOﬁ HAYKH KdaK MOIODHOI'O HMHCTPYMCHTA IIO3HAHUA
MHpPa, OCHOBBI pa3BHUTHUA TGXHOHOI‘Hﬁ, Ba)KHEHUIIICH COCTaBJIHIOHleﬁ KYJIbTYPHI;

— pa3BUTME HAy4YyHOM JI0003HATEIBHOCTH, MHTEpPECAa K HUCCIEN0BATEIbCKOU
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl H IMOIHOHAJIBHOT0 0JIATONOTyYHSA:

— OCO3HaHUE IIeHHOCTHM Oe3omacHOTO o0pa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXKHOCTH TMPaBUJI OE30MAaCHOTO MOBEJACHUS Ha TPAHCIIOPTE,
Ha JI0pPOTax, ¢ AJACKTPUICCKUM U TEIIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIIOBUSX;

— copMupoBaHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOErO MpaBa Ha OMIUOKY U
TaKOro K€ IIpaBa y JPYroro 4eJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— AaKTMBHOE YYacTH€ B PEHICHUH MpaKTUYeCKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHU3aIluu, TOopoja, Kpas) TEXHOJOTMYECKOW U COIMAIbHOMN
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIC U PU3NYECKUX 3HAHU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS
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— OpHEHTalusd Ha MpUMEHEHHE (DU3MUECKUX 3HAHWM g pelieHus 3ajad B 00JacTu
OKPY)KAalOLIEeH Cpeapl, IUIAHUPOBAHUSA IIOCTYIKOB M OLIEHKM MX BO3MOXHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TI00ATBHOT0 XapaKTepa SIKOJIOTMYECKUX MPOOJIEM U MTyTEN X PEIICHHUS;
8) ajanTanuu K M3MEHAIIUMCS YCIOBUSIM COUAJBHON U PUPOAHOH Cpebl:

— HOTPEOHOCTh BO B3aMMOJECHCTBHM IPH BBINOJHEHUU HCCIEAOBAHUM U IPOEKTOB
(M3HYECKOI HANPABIEHHOCTH, OTKPBITOCT OMBITY U 3HAHUSAM JIPYTHUX;

— INOBBINICHHUC YPOBHS CBOEH KOMIETEHTHOCTH qcpe3 MPAKTHUICCKYIO ACATCIbHOCTD,

— NoTpeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucie (GOpMYyIUpOBaTh UJIEH,
MOHSTHS, TUIIOTE3bl O PUBNYECKUX O0BEKTaX U SBJICHUSX;

— oco3HaHu€ Je(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

— INIAHUPOBAHUC CBOCTO PA3BUTHA B HpI/IO6peTCHHI/I HOBBIX (bI/I?;I/ILIeCKI/IX 3HaHHﬁ;

— CTPEMIJICHUC AaHAJIM3UPOBATL W BBIABIATH B3aMMOCBA3KW IIPUPOALI, O6III€CTBa n
9KOHOMMKH, B TOM 4YHUCJIC C UCIIOJIB30BaAHHUCM CI)I/I3I/I‘ICCKI/IX 3H3HPII>1;

— OOCHKa CBOUX I[GﬁCTBI/IfI C y‘IéTOM BJIMSIHHS Ha OKPYXKAIOIIYIO CPCay, BO3MOKHBIX
TJ100aIbHBIX HOCJIG,Z[CTBHﬁ.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynpraTe ocBOEHHS TporpamMmbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi y oOyuarormierocsi OyayT chopMUpOBaHbI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHbBIE NEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jijornyeckue 1eicTBHA:

e BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKA OOBEKTOB (SIBJICHHUI);

e YyCTAaHABJIMBATH CYIICCTBCHHBIH TPHU3HAK KIACCHU(PHUKAIMK, OCHOBAaHUS IS
000011IeHNS U CPAaBHEHUS,

¢ BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTPUBAEMbIX (pakTax, JaHHBIX
Y HAOJIIOJICHUSIX, OTHOCSAIIUXCS K (PU3UYECKUM SIBIICHUSIM;
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¢ BLISIBIISATE IIPUYHMHHO--CJICACTBCHHBIC CBA3H IIPU WU3YUYCHHUU (1)I/ISPI‘1€CKI/IX SIBICHUW U
IMpouecCcoB, ACIATb BBIBOAbI C HMCIIOJIb30BAHUEM ACAYKTHBHBIX W HMHAYKTHUBHBIX
YMOBaKqueHHﬁ, BbIABUT'AaThb TUIIOTC3bI O B3AUMOCBA3AX (1)PI31/I‘-IGCKI/IX BCJINYHUH,

¢ CAMOCTOSITEJILHO BBIOMpPATh CMOCOO pelieHus y4deOHOW (u3MvecKoil 3amauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB PEIICHUS, BHIOOp HAnOOJEE MOIXOISAIICTO C
Y4ETOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble HCCJIIeA0BaATCIbCKUE HeﬁCTBHH:
¢ MICITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IGI[OB&TGJ'IBCKHFI HHCTPYMCHT IIO3HAHUA,

o [IPOBOANTL IIO0 CaAMOCTOATCIBHO COCTABJICHHOMY ILIAHY  OIIBIT, HECJIOKHBIN
(1)I/IBI/I‘IGCKI/II‘/’I OKCIICPUMCHT, HeOOJIBIIIOE HCCIICAOBAHHC (1)I/IBI/I‘IGCKOI“O SBJICHHS,

e OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HH(POPMALMIO, TOTYYEHHYIO B X0/I€
UCCIICOBAHUs WIK DKCIIEPUMEHTA,;

¢ CAMOCTOATCIIbBHO q)OpMYJIHPOBaTL O606IHCHI/ISI U BbIBOAbI IIO0 pE3yjabTaTaM
HpOBGIIéHHOPO Ha6JHOI[€HI/ISI, OIIbITa, HCCIICAOBAHMI,

¢ [IPOTHO3UPOBATL BO3MOXKHOC I[EUII)HGIZIHGG Pa3BUTHUC (bHSH‘IGCKI/IX IIponcccoB, a
TAaKKC BBIIBHUI'ATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCIIOBHAX H
KOHTCKCTax.

Pabora ¢ nundpopmanueii:
e IPUMEHSTh PA3JINYHbIE METOAbI, MHCTPYMEHTHI M 3alpOChl MPU MOHUCKE U OTOOpE
nHpOpMaMKM WIA JaHHBIX C YYETOM NPEMJIOKEHHOW Yy4yeOHOU (u3nyeckon
3a/1auu;

e AHAIM3UPOBATh, CUCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  MH(OpPMALUIO
pa3IMyYHBIX BUIOB U (OPM IIPE/ICTABICHMUS;

e CAMOCTOSITEJILHO BBHIOMPATh ONTUMAaNIbHYIO0 (HOpMY MpelcTaBileHns UHGOpMAIKU U
WUTIOCTPUPOBATH PEIllaeMble 33]1a4l HECIIOKHBIMUA CXEMaMU, JuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSMHU.

KoMMmyHuKaTHBHBIE yHHBeEpPcalbHbIe yueOHbIe 1eiCTBHA:
eB X0JI¢ OOCYXJIeHHUsS y4yeOHOro Marepuana, pe3yJbTaToB JIa0OpATOPHBIX PadboOT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOil TeMbl M BBICKA3hIBATH
ujey, HalleJIeHHbIe Ha pEeLIeHHE 3aJaud M MOoJJep>KaHUe OJaroKenareabHOCTH
OOIIIECHHS;

¢ COIIOCTABJISITh CBOM CYXICHHUS C CYXICHUSMH JIPYIMX YYaCTHUKOB JIMAJOra,
OoOHapy>KUBaTh Pa3IMUNE U CXOJCTBO MO3UITHIA;

¢ BLIPpAXXAaThb CBOKO TOYKY 3PCHUS B YCTHBIX H ITMCBbMCHHBIX TCKCTAX,
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e MyOJMYHO TPEACTABIATH PE3yJbTaThl BBIIOJIHEHHOTO (PU3UYECKOrO  OIMbITa
(PKCTIepUMEHTa, UCCIIeIOBAHUS, TPOEKTA);

e IOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U UHJIMBUIYAIbHON PabOTHI
U pelICHUU KOHKPETHOUN (pu3nuecKon mpoOIeMbl;

o IPUHUMATH IIETH COBMECTHOH JESTEIBbHOCTH, OPTraHW30BBIBATh NEHCTBUS MO €€
JAOCTHKCHHUIO: PACHPEACTATh pPONH, OOCY)XIOaTh TMPOIECCHl W PE3yNIbTaThI
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

e BBITIOJIHATH CBOIO 4HaCTb pa6OTBI, A0CTUTasd Ka4CCTBCHHOI'O0 PE3yJibTaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAWHUPYS CBOU I[eﬁCTBHSI C APYIr'UMH YJICHAMH KOMAaH/bI,

¢ OLICHMBAaTh KA4eCTBO CBOEr0 BKJaJa B OOWIMKA MPOIYKT 1O KPHUTEPUSIM,
CaMOCTOSTENbHO C(OPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpCaJIbHbIe YUeOHbIE 1eliCTBUS

Camoopranusanus:
¢ BBISIBJISITH MPOOJIEMbl B JKU3HEHHBIX U YYEOHBIX CHUTyalUsiX, TPEOYIONIUX s
perieHus: GU3NUeCKUX 3HaAHU;

e OPUEHTUPOBATHCS B PA3MYHBIX MOJXO0JIaX MPUHATUSA PEIICHUN (MHIMBHUIYaTbHOE,
NPUHATUE PEIICHUS B TPYIIIE, IPUHITHE PEIICHUN TPYIIION);

¢ CAMOCTOSATEIBHO COCTaBIISATh AJITOPUTM PELICHUS (PU3NYECKOW 3a/aydl WM IUIaHa
UCCJIEI0BAHMS C YYETOM MMEIOUIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NIPEIAracMble BAPUAHTHI PELICHUM;

e JICJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBIA HHTEJUICKT:
e IaBaTh AJICKBATHYIO OLICHKY CUTYalluH U MIpeiaraTh IJIaH €€ U3MECHECHUS,

¢ OOBSCHATh NMPHUYMHBI JOCTHXKEHHS (HE JOCTHKEHUS) Pe3ysbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

¢ BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh (B TOM 4YHCIE€ B XOJ| BBINOJHECHUS
(GU3UYECKOr0 HUCCIEOBAHUS WM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITNX TPYTHOCTEH;

¢ OICHUBATL COOTBCTCTBUC PE3yJibTaTa LUCIIN 1 YCIIOBHAM,

e CTAaBUTh CE€OS HA MECTO APYyroro 4Yec€jJIOB€Ka B XOAC€ CIlopa HWJIKM AUCKYCCHM Ha
Hay4YHYIO TCMY, IOHUMAaTb MOTHUBLI, HAMCPCHUS U JIOTUKY JIPYTOI0,
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e IPU3HABATh CBOE MPaBO HA OMIMOKY MpU peleHur (U3MYEeCKUX 3a1ad WId B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 9 kJlacce mpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICIIOJIL30BATh TMOHSITUSA: CUCTEMa OTCU€Ta, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCHUTEITLHOCTh ~ MEXAHMYECKOTO  JBWKCHHS, jaedopmanus  (ympyras,
IJIACTUYECKasl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
neperpys3ku, HEeHTp TAKECTH, a0COIOTHO TBEPIOE TEJO, LIEHTP TAKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMYECKHE KojeOaHWs M BOJIHBI, 3BYK, MH(Pa3BYyK U
yIABTPa3BYK, JEKTPOMATHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U MOIJIOIICHUS, anbda-,
OeTa- 1 raMMa-u3Ty4eHuUs, U30TOIbI, SIJIEPHAS DHEPTETHKA;

e pa3IMYaTh SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBUXKEHUE,
PAaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TAJeHUE Tell,
PaBHOMEPHOE JBMIXKEHHE MO OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTUBHOE
NBIKEHUE, KoJiebaTelbHOE JIBMXKEHHE (3aTyXalolllie U  BBIHYXK/JCHHBIC
Kose0aHusl), pe30HaHC, BOJHOBOE JIBIXKCHHE, OTPAKEHUE 3BYKa, MPSIMOJIUHEHHOE
pacrpocTpaHEHUEe, OTPAXKEHUE U TMPEIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3jokeHue Oemoro cBeTa B CHEKTP U CIOXKEHUE
CIIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJuOaKTUBHOCTD,
BO3BHUKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIYy4YeHHUs) MO OMUCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busruecKoe SIBICHUE;

e Pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie Quznyueckue SIBJICHUS B MPUPOJIC: MPUIUBBI U OTJIMBBI, JTBUKCHUE
maHeT COJIHEYHOM CHCTEMbI, PEAKTUBHOE JBHKEHHE >KUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMHU, 3EMIJIETPSICCHHE, CEHCMHYECKHUE BOJIHBI,
I[yHaMH, DXO, IIBETa TEJ, ONTUYECKHE SIBJICHUS B TMPHUPOJEC, OUOIOTHYECKOE
JNEUCTBUE BHUJIMMOTO, YJIbTPa(UOJIETOBOTO U PEHTICHOBCKOTO U3JIyYEHUH,
€CTEeCTBEHHBI PpPAaJIMOAKTUBHBIM (POH, KOCMHUYECKHE JIy4H, PaTUOAKTHUBHOE
M3JIyYEHUE MTPUPOJHBIX MHUHEPANOB, JCUCTBUE PANMOAKTUBHBIX M3IYyUYCHHI Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YUeOHYIO,
BBIJICJISATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUII;

¢ ONMMCHIBATh M3YYCHHBIE CBOWCTBA Tel U (UBUYECKHUE SBJICHUS, HCIOIb3YS
dbu3uyeckre BENMYMHBI (CpelHSi W MIHOBEHHas CKOpPOCTh Teja TIpHU
HEPaBHOMEPHOM JIBH>KEHUH, YCKOPEHUE, NIEPEMEIICHUE, ITYyTh, YTI0Bas CKOPOCTh,
CuJia TPEHHUs], CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO TaicHUS,
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BEC TeJjla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHH4YecKas paboTa MU MOIIHOCTD,
NOTEHIIMAJIbHAST SHEPIrus Tena, MOAHATOrO HaJl TMOBEPXHOCTBIO  3€MJIH,
MOTCHITHANBHAS DHEPTUS CHKATOW TPYKUHBI, KUHETHYECKAs JHEPTHs, IOTHAS
MeXaHWYeCKass YHEPTHsl, IEPUOT M 4acToTa KOJeOaHUM, ITTMHA BOJTHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPElbl), MpU
OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIOJIb3yEMbIX BEJIMYUH,
0003HAaUeHUA W EOUHUIBI (QU3UYECKUX BEIUYMH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYUHAMH, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIINYUH;

 XapaKTEepU30BaTh CBOMCTBA Tell, (PU3UYECKHE SIBICHUS U MPOIECChI, HCIOIb3Ys
3aKOH COXPAaHEHMSI DSHEPIHM, 3aKOH BCEMHUPHOrO TATOTCHMS, MPUHIUI
CYNEPIIO3UIINA CWJI, TIPUHIMI OTHOCUTENBbHOCTH ['amumesi, 3akoHbl HpioTOHA,
3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS M MIPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEI MPH SACPHBIX PEAKIHSX, ITPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMKCHIBATH €r0 MAaTEMaTUYECKOE
BBIPAKEHUE;

¢ OOBSACHATH (PU3UUYECKHUE TIPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii TMPaKTHKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUIHHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMUECKUX IIAroB ¢ OMOpOi
Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBJICHHUM, (PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

e pCIIaTh pacu€THBIC 3aJaud (OMUpAIOIIMECs Ha CUCTeMYy W3 2-3 ypaBHEHUN),
WCIIONIB3Ysl 3aKOHBI W (DOPMYJIBI, CBSI3bIBAIOIMNC (DU3UYCCKHUE BEIUYHMHBL Ha
OCHOBE aHaJM3a YCIOBUS 3aJa4d 3alUChIBATh KPATKOE YCJIOBHE, BBISBISATH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI M  (POPMYIIHI,
HEOOXOAMMBIC ISl PEIICHHUS, TPOBOIUTh PACUETHI U OIEHUBATH PEATUCTUIHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMYNHBI,

e PaCIlO3HABATh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh IMPH TOMOITH (PU3HUECKHUX
METOJIOB, UCIIOJIb3ysl OINUCAaHWE UCCJCNOBAHMS, BBIICIATH IMPOBEPSEMOE
MPEANoI0KEeHNe, OLIEHUBATh MPABUWILHOCTh MOPSIKAa MIPOBEICHUS HCCIIECIOBAHNUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIBTATHl HAOFOCHUHN U OTIBITOB;

¢ IPOBOANTH OMBITHI TIO HAOTIOAECHUI0 (U3NUECKUX SBICHUA WIH (PU3HIECKUX
CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEHUsS! YHEPTHH,
3aBUCUMOCTh TIEpPHOJa KOJEOaHW TPYKUHHOTO MasTHHKAa OT MAacChl rpy3a u
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYABl MajbIX KOJICOAHUH,
NPSIMOJIMHEHHOE PaclpoOCTpPaHEHHE CBETa, paslio’keHHe Oeoro CBeTa B CIIEKTD,
M3YYCHUE CBOMCTB M300pa)KEHUS B IIJIOCKOM 3€pKajie U CBOWCTB M300paKCHHSI
mpeaMeTa B COOMparomiei JuH3e, HaOMIONCHHWE CIUIONIHBIX W JIMHEWYaThIX
CIEKTPOB M3JIYUYEHHUS): CAMOCTOATEIbHO COOMpPAaTh YCTAHOBKY M3 H30BITOYHOTO
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Habopa oOOpynOBaHUs, ONHUCBHIBATH XOJA ONbITA W €ro  pe3yJbTaThl,
(opMyIMpPOBATH BBIBOJIBI;

o POBOJUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OMPENesisl CpeaHee
3HaYeHUE U3MepsieMOl BeMWYHHBI ((POKYCHOE PAcCTOSTHUE COOMPAIOIIEH JIMH3BI),
000CHOBBIBaTh BBHIOOP CIOC00a U3MEPEHUS (M3MEPUTEINBHOTO IPUOOpPA);

o IPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHUH C UCIIOJIb30BAHUEM
OpSMBIX U3MEPEHUM (3aBUCUMOCTh IIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
IBMKCHUM 0€3 HavyalbHOM CKOpPOCTH, MEpUoAa KoJeOaHWH MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXXEHHs CBETa OT YIJIa MMaICHUs
U y[Jla [peloMIIEHHs OT YyIJla NaJeHHA): IUIaHUpOBaTh MCCIIEN0BaHUE,
CaMOCTOSITENIBHO COOMpAaTh yCTaHOBKY, (PMKCUpPOBATh PE3YJbTAThl MOJIYYEHHON
3aBHCHUMOCTH (PU3UYECKUX BEIMYUH B BHUJE TaOIUI] U TpaduKOB, eJIaTh BHIBOIbBI
M0 pe3yJibTaTaM HCCIEIOBAHNUS;

o POBOJIUTh KOCBEHHBIC HM3MEPEHUSA (PU3NYSCKUX BEIUYUH (CpedHssi CKOPOCTh U
YCKOpEHHUE Teja NpU PABHOYCKOPEHHOM JBW)KEHHUU, YCKOPEHHE CBOOOIHOIO
najeHus, JKECTKOCTb  MNPYXKHUHBI, KOA(D(PUIMEHT TpPEeHHs  CKOJIbKEHUS,
MexaHudeckas paboTa H  MOIIHOCTb, YacTOoTa MW MEpPUOJ KoJeOaHui
MaTEMaTHYECKOT0 U TPY)KMHHOTO MAasSTHUKOB, ONTHYECKas cujia COOMparomiei
JUH3bI,  PAJUOAKTUBHBIA  (OH):  IUIAHUPOBATH  HM3MEPEHMs,  COOUpPATH
OKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M  BBIIOJHATH  W3MEPEHUs,  CIeays
NOpEI0KEHHON MHCTPYKLIMH, BBIYUCIIATH 3HAUCHHUE BEJIMYMHBI U aHAJIU3UPOBATh
MOJTy4YEHHBIE PE3YIbTAThI C YUYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COONMIOAATh TMpaBUJIa TEXHUKM OE€30MaCHOCTH IMpu padbore ¢ J1abopaTOpHBIM
00opy10BaHUEM;

e pa3IM4aTh OCHOBHBIC MPU3HAKU M3YyYEHHBIX (PU3MUECKUX MOJENEH: MaTephaibHas
TOYKa, aOCOJIFOTHO TBEPJI0E TEJI0, TOUCUHBI UCTOUHHUK CBETA, JTy4d, TOHKAS JIMH3A,
MJTaHEeTapHasi MOZENb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIAPa;

¢ XapaKTepU30BaTh NPUHIMUIBI ACHCTBHUS H3YyYEHHBIX NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB € OMOpOM Ha WX OmucaHus (B TOM YHCIE: CHUAOMETP, JAaTYUKU
MOJIO)KEHUS, PACCTOSIHMSI M YCKOPEHHS, pakKeTa, 3XOJOT, OYKH, IEPUCKOII,
¢oToanmapaT, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, JO3UMETp, KaMmepa
BunbcoHa), wuCHonb3ys 3HaHUA O CBOMCTBAX (DU3MYECKUX SBICHUU U
HeoOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

¢ UCTIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKM M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTENIbHBIX MPHUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB IMpHU
pelIeHNH Yy4eOHO--TIPAKTHYECKUX 3a/lad, ONTUYECKHUE CXEMbl IJISl MOCTPOCHHS
M300paXeHU B TUIOCKOM 3€pKajie U COOMparoIiel JINH3e;

o IPUBOAUTH TPUMEPHl (HAXOOUTh HH(MOPMALHUIO O MpHUMEpPax) MNPaKTHUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCETHEBHOM KHU3HU ISl 0OecTeueHUs
0e30macHOCTH MpU OOpallleHUH C NPUOOpaMu M TEXHUYECKUMU YCTPONCTBAMU,
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COXPAHEHHUsl 3/I0pOBbS U COOJIOAEHHMS HOPM 3KOJOTMYECKOrO IOBEACHUS B
OKPYKAIOIIEH CPELE;

¢ OCYLIECTBIISTh TOMCK uWHpopManmu (usndeckoro coaepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYJIHPYS TTOUCKOBBIN 3aIPOC, HAXOUTH MYTH ONpPEACICHUS
JOCTOBEPHOCTH TOJYYEHHOW HMH(QOpPMAIMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

¢ UCTIOJIB30BaTh IPU  BBIMOJIHEHUU YUYEOHBIX 3aJaHUM  HAyYHO--TIONMYJSPHYIO
auTepaTypy (U3MYECKOTO COJAEp)KaHUA, CIIPAaBOUYHBIE MaTepUANbI, PECYPChl CETU
WuTepHer, BinaaeTh NpuéMaMu KOHCIIEKTUPOBAHMUSA TEKCTa, MNpPeoOpa3oBaHus
MH(pOpPMAIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHBIE IHMCbMEHHBIE M YCTHBIE COOOLICHUSI Ha OCHOBE
uH(GOpPMAaLIMU U3 HECKOJIBKUX MCTOYHUKOB (PH3UUYECKOTO COACPIKAHMS, MyOIUIHO
MIPEACTABIATh PE3YJIbTAThl MPOECKTHOM WM HCCIECA0BATEIBCKOM AEATEIBbHOCTH,
IIPX TOM T'PAMOTHO HCIIOJIb30BAaTh U3yYECHHBIM MOHATUMNHBIN aIlllapaT u3y4aeMoro
pasnena (UMK U CONPOBOXAATh BBICTYIUICHME IIpEe3€HTalMEed C Y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINIAHUPOBAHUE

9 KJIACC

Ne

HaumenoBanue pasnennos

KonunuectBo yacoB

OnexTpoHHbIe (LIU(PPOBHIE)

/11 U TEM MPOrpPaMMBbI Beero | Konrponssie |[[Ipaktiueckue 00pa3oBaTelIbHbBIC PECYPCHI
paboThI paboThI
Paznen 1. MEXAHUYECKUE SIBJIEHUSA
1.1||Mexanuueckoe 10 1 bubmuorexa [JOK
JIBUYKEHUE U CITOCOOBI https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
1.2 ||B3aumMopeiicTBrE TEI 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHbI cCOXpaHEHHS 10 3 bubmuorexka [JOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro 1o pasaeny H 40 H

|Pa311e.11 2. MEXAHUYECKHUE KOJIEBAHUA U BOJIHbBI

2.1 ||[MexaHuueckue 7 3 bubmuorexa [JOK
KoJyieOaHus https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHn4ecKue BOJIHEL. 8 1 3 bubmuoreka [JOK
3ByK https://m.edsoo.ru/7f41a4a6
|I/IT0r0 1o pazjaeiny H 15 H

|Pa3)1e.11 3. 9JIEKTPOMAT'HUTHOE NOJIE U QJIEKTPOMATI'HUTHBIE BOJIHbBI

3.1||9nexTpoMarHuTHOE MOJIE 6 2 bubnunoreka [JOK
U 3JICKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
|I/IT0ro 10 pazzerny H 6 H
|Pa3zle.11 4. CBETOBBIE SABJIEHUS
4.1|3axoHbI 6 2 bu6mmoreka [IOK
pacrpocTpaHeHUs CBETa https://m.edsoo.ru/7f41a4a6
4.2 ||JIuH3BI ¥ ONTHYCCKHE 6 3 bu6mmoreka [JOK
pruOOpBI https://m.edsoo.ru/7f41a4a6
4.3|Paznoxenne 6eoro 3 1 2 bubmmoreka [JOK
CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6
|I/ITOro 0 pa3jeny H 15 H
|Pa3)1e.11 5. KBAHTOBBIE SIBJIEHUS
5.1||Ucnyckanue u 4 1 bubnmnorexka HOK
MOTJIONICHHE CBETa https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2||CtpoeHre aTOMHOTO 6 1 bubmoreka [JOK
saapa https://m.edsoo.ru/7f41a4a6
5.3||SInepHble peakuu 7 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 0 pa3jeny H 17 H



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Ne ([HanmeHnoBanue pa3zenos
n/m 1 TEM IIPOTPAMMBI

KonnuectBO yacoB

OnexTpoHHbIe (IIU(PPOBHIE)

Bcero

KonTposnbnsie || [IpakTnyeckue
paboThI paboThI

o0pazoBaTesbHbIC PECyPChI

Pa3zgen 6. IOBTOPUTEJIb

HO-OBOBIIAIOIIUIA MOYJIb

[10 ITIPOTPAMME

6.1 |[ToBTOpEeHuUE U 9 2 bubmmoreka [IOK
000011IeHIE COMEPIKAHUS https://m.edsoo.ru/7f41a4ab
Kypca ¢pusuku 3a 7-9
KJacc

Hroro no pasneny H 9

OBIIEE KOJIMYECTBO YACOB || 102 4 27



https://m.edsoo.ru/7f41a4a6
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ITOYPOYHOE IIJTAHUPOBAHUE

9 KVIACC
KomunuecTtBo wacoB || [lata uzyuenus DeKTPOHHEIE
Ne Tema ypoka Bceero|Koutpo|Ilpaktu|| Ilnan | Pakr THppoBLIe
n/m o0Opa3oBaTeNbHbIC
JIbHBIE || YECKUE
paboTHI ||paboThI pecypebl
1 MexaHn4decKkoe NBUKEHYE. 1
MarepuanbHas TO4Ka
2 Cucrema orcuera. 1 bubnuorexa [JOK
OTHOCUTEILHOCTD https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMepHOE npsiMonuHenHoe || 1 bubnmnoreka [HOK
TIBAKCHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE 1
NPSIMOJIMHEHHOE IBHKEHUE.
Cpenussi © MTHOBEHHAS
CKOPOCTh
5) [IpsamosnuaeitHoe 1 bubnuorexa [IOK
PAaBHOYCKOPEHHOE JIBUYKECHHUE. https://m.edsoo.ru/ff0ad8d4
Yckopenue
6 ||CkopocTh MpsIMONMHEHHOTO 1
PaBHOYCKOPEHHOT'O JIBHKEHUS.
I'pa¢uk ckopoctu
7 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
"OnpeﬂeﬂeHHe YCKOPEHUS https://m.edsoo.ru/ff0adb18
Tena Mpu paBHOYCKOPEHHOM
TBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"
8  ||CBoboaHoOe majeHue Ted. 1
Omnbrtel [Nanunes
9 PaBHOMEpHOE BUKEHUE 10 1 bubnuoteka [JOK
oKkpyxHoOCTH. [lepuon u https://m.edsoo.ru/ff0ael76
yacToTa 0OpaleHusl.
JInHeiHas 1 yriioBas CKOpOCTH
10 |[LlenTpocTpemuTenbHOE 1
YCKOpEeHue
11 ||[Iepssiii 3akoH HeloTOHA. 1 bu6muoreka [IOK
Bekrop cuiibl https://m.edsoo.ru/ff0ae612
12 |[Bropoii 3axon HeroToHA. 1 bu6muoreka [IOK
PaBHoxelicTByIOILAs CUila https://m.edsoo.ru/ff0ae72a
13 |[Tperuii 3akon HetoToHa. 1 bubmuorexa [IOK
Cynepro3uius CHi https://m.edsoo.ru/ff0ae982
14 |[Pemenue 3amad Ha 1 bubanoreka IJOK



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr nugposse
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl
MIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hsrotona

15 ||Cuna ynpyroctu. 3akox ['yka 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0aeca2

16 ||Pemenwue 3amau mo Teme «Cunal| 1
YIPYTOCTH

17 ||JITaboparopnas paboTa 1 1 bubnuotexa [JOK
«OnpeﬂeﬂeHHe 3KECTKOCTHU https://m.edsoo.ru/ff0aee28
IPYKUHBDY

18 ||Cuna Tpenus 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0af738

19 ||Pemenue 3amau mo teme «Cunal| 1 bubnunorexka LIOK
TPEHUS https://m.edsoo.ru/ff0afa26

20 |[JIabopatopHas pabora 1 1 bubnnoreka [JOK
"OnpenencHue KO3(1)(1)I/IIII/ICHT3. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEeHUS"

21 |Pemenue 3ama4 no reme 1 bubnunoreka LIOK
"3akoubl Herotona. Cuia https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cuna Tpenus"

22 ||Cuna TSHKECTH M 3aKOH 1 bubnunorexka LIOK
BCEMHUPHOTO TATOTEHHS. https://m.edsoo.ru/ff0af044
YckopeHue cBOOOIHOTO
naJeHUs

23 |Ypok-koH(pepeHus 1 1
"JIBM>KEHUE TeJl BOKPYT
rPaBUTALIMOHHOTO [IEHTPa 93
(Conneunas cuctema).
lNanmaktuxn"

24  ||Pemenue 3agau o teme "Cumnal 1 bu6nmorexa LIOK
TSKECTH Y 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTEHUS"

25 |[IlepBas kocMu4ecKast 1 bubmuoteka [IOK
ckopocTb. HeBecoMocTh 1 https://m.edsoo.ru/ff0af33c
neperpy3Ku

26 |PaBHOBecue MaTepuabHOW 1 bu6muoreka [JOK
TOYKU. AOCOJIIOTHO TBépI[OC https://m.edsoo.ru/ff0afe36
Teno. PaBHOBecHe TBEPAOTO
TeNa ¢ 3aKperIEHHON OChIO
BpaleHus

27 |Mowment cuisbl. LlenTp 1
TSKECTH



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl

28 ||Pemenue 3amad 1o teme 1 but6mmoreka [IOK
"MowmenTt cuibl. LlenTp https://m.edsoo.ru/ff0b02b4
TsKecTH"

29 |[[ToaroToBKa K KOHTPOJIHHOM 1 but6mmoreka [IOK
pabote 1o Teme https://m.edsoo.ru/ff0b0408
"MexaHn4YecKoe IBUKEHUE.

B3aumoneiictue Ten"

30 |[KontpompHas paboTa 1o Teme 1 1 bubnmoreka [JOK
"MexaHn4ecKoe IBUKEHUE. https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue Ten"

31 |[Mmmynbe tena. UMmynbe 1 bubnuoreka [IOK
CHUJIBL. 3aKOH COXpaHEHUs https://m.edsoo.ru/ffOb07fa
UMITyJbCa. YIIPYroe u
HEYyNpyroe B3auMOJACICTBIE

32 ||Pemenue 3ama4 mo Teme 1 bubnuorexa [JOK
"3aKOH cOXpaHEHMs https://m.edsoo.ru/ffob096c
umnyisca'

33 ||[Ypok-koHpepeHus 1 1
"PeakTUBHOE NBU)KEHUE B
IPUPOJIE U TEXHUKE" o3

34 | Mexanudeckas pabora u 1 bubnnoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 ||PabGoTa CHIIBI TSKECTH, CHITBI 1 but6mmoreka [IOK
YIOPYTOCTHU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 ||JTaboparopnas paboTa 1 1
«Omnpenenenue pabOThI CUITBI
TPEHHSI IPU PABHOMEPHOM
JBUKEHHUH TeJa 1Mo
TOPU30HTAIBHOM
MOBEPXHOCTH»

37 ||CBsi3b 3HEprUM U pabOTHI. 1
IToTenumanbHas SHEPTU

38 |[KuneTtwmueckas sHEprusi. 1 bubnuoteka [JOK
Teopema 0 KWNHETUYECKOMN https://m.edsoo.ru/ff0b0c32
SHEPTUU

39 ||3akoH cOXpaHEHHUs PHEPTUU B 1
MEXaHHUKE

40 |JTabopaTopHas paboTta 1 1 bubmmoreka [JOK
«3yueHue 3akoHa https://m.edsoo.ru/ffOb12fe
COXPaHCHHSI SHEPTHUI

41 ||[KoneOarenbHOE IBMIKEHHE U 1 bubanoreka IJOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84

26

KonmaectBo waco || [Jata usyuenus T ——.
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr nugposse
/1 oOpa3oBaTrebHbIE
JIbHBIE || YECKHE
paboTHI ||paboThHI pecypebl

| Hero XapaKTEePUCTUKHU “ “ H Hhttps://m.edsoo.ru/ff0b1858 |

42 |3aryxaromme KojieOaHus. 1 bu6nmoreka [IOK
BbIHy)Kl[eHHbIe KoJIeOaHuusl. https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 ||MaremaTtuueckuii u 1
IIPY’KUHHBINA MasTHUKHU

44 |Ypok-uccienoBaHue 1 1 bu6nmoreka [IOK
«3aBUCUMOCTD nepuojia https://m.edsoo.ru/ff0b197a
KOJIeOaHUH OT KECTKOCTH o3
MPYKUHBI U MAacChI TPY3a»

45 |[IIpeBpalieHue sHEPrUuu Npu 1
MEXaHUYECKUX KOJICOaHMSIX

46 |JlaGopaTopnas pabota 1 1 bubnnoreka [JOK
«OnpeﬂeﬂeHHe YacTOTBI U https://m.edsoo.ru/ffOblaec
nepuoia KojeoaHui
MPYKUHHOTO MasiTHUKA)»

47 |JlaGopaTopHas pabota 1 1 bubnnorexa [JOK
«HpOBepKa HEe3aBUCUMOCTHU https://m.edsoo.ru/ff0b197a
nepuoja Kojaebanuii rpysa,

MOJABEIICHHOTO K HUTH, OT
MaccChI TPy3a»

48 ||MexaHWYECKHE BOJTHBI. 1 bubmuoreka [{OK
CBOHCTBa MEXAHUYECKUX https://m.edsoo.ru/ff0b21fe
BouH. [IpogonpHbIe U
MOTIEPEYHBIC BOJTHBI

49  ||Vpoxk-koH(pepeHIHS 1 1
"MexaHu4ecKHre BOJHBI B
TBEpOM Tene. CelicMuueckue 33
BOJIHBI"

50 ||3Byk. Pacnipoctpanenue u 1
OTpa)KEHUE 3BYKa

51 ||[Ypok-uccnenoBanue 1 1
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI" o3

52 |'poMKOCTH 3BYyKa U BBICOTA 1
TOHA. AKYCTHYECKHIA PE30HAHC

53  ||Ypok-koHpepeHuus 1 bubmuorexa [IOK
"VipTpasByk U HHQPa3BYK B https://m.edsoo.ru/ff0b23ca
IIPUPOJIE U TEXHUKE" 93

54 |[ToaroTroBka K KOHTPOJIBHOM 1 bubanoreka IJOK
pabote 1o Teme "3aKOHBI https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
o
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl
coxpaHeHus. MexaHndyeckue
Kosie0aHusl U BOJHBI"

55 |[KoHTpomnbHas paboTta mo teme 1 1
"3aKOHBI COXpaHEHHUS.

Mexannueckue KoneOaHus u
BOJIHBI"

56 || DmekTpoMarHuTHOE IoJIe. 1 bubnuotexa [JOK
DNIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 ||CBoiicTBa JIEKTPOMAarHUTHBIX 1
BOJIH

58 ||[Ypok-kondpepennus "llIkana 1 1 bubmmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6
Hcnons3oBanue 93
9IIEKTPOMArHUTHBIX BOJIH JJIsI
COTOBOI1 cBs131"

59 ||[Ypok-uccnenoBanue 1 1 bubmmoreka [JOK
"N3yueHue cBOMCTB https://m.edsoo.ru/ff0b2c6c
AJIEKTPOMATrHUTHBIX BOJIH C
MOMOIIbI0 MOOUIIBHOTO
tenedona"

60 |Pemenue 3amau Ha 1
oTpefieNieHUe YaCTOThI U
JUTHHBI 3JIEKTPOMAarHUTHON
BOJIHBI

61 | DmekTpomMarHuTHas MPUPOaA 1 bubnuoteka [JOK
cBeTa. CKOpOCTB cBeTa. https://m.edsoo.ru/ff0b31d0
BosHOBEIE CBOICTBA CBETA

62 |McTouHuku cBera. 1 bu6anoreka LIOK
HpHMOHHHeﬁHOC https://m.edsoo.ru/ff0b3658
pacipoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

63 |3aKoH OTpaKeHUs CBETA. 1 bubnnorexa [JOK
3epkaia. Pemenue 3a1a4 Ha https://m.edsoo.ru/ff0b38c4
MPUMEHEHUE 3aKOHa
OTpPaKCHHSI CBETA

64 |[IpenomieHue cBeTa. 3aKOH 1 bubnmoreka [JOK
npeIOMIIEHUS CBETa https://m.edsoo.ru/ff0b3aea

65 |[lomHOE BHYTpPEHHEE 1 bubmmoreka [JOK
OTpa)XEHUE CBETA. https://m.edsoo.ru/ff0b3c5c¢c
Hcronb3oBaHue MOIHOTO
BHYTPEHHETO OTPaKEHUS B
ONITHYECKUX CBETOBOJIAX



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr nugposse
/1 oOpa3oBaTrebHbIE
JIbHBIE || YECKHE
paboTHI ||paboThHI pecypebl

66 |JIabopaTtopHas pabora 1 1
"UccnenoBanue 3aBUCUMOCTH
yTJi1a IPEJIOMJICHUST CBETOBOTO
Jy4a OT yrJia MaJieHus Ha
rpanuiie "Bo3gyx-crexkiao""

67 |Ypok-koHbepeHIus 1 1
"Ucnonp3oBanue MogIHOTO
BHYTPEHHETO OTPaYKEHUS: 93
CBETOBOJIBI,

ONTHUKOBOJIOKOHHAS CBS3b"

68 |JIua3bl. OnTHYECKas cuia 1 bubnuoreka [{OK
JINH3EI https://m.edsoo.ru/ff0b3f2c

69 |[TocTpoeHune n3o0pakeHu B 1 bubnnoreka [JOK
JTMH3aX https://m.edsoo.ru/ff0b444a

70 |Jlaboparopnas paboTa 1 1 bubmmoreka [JOK
"OnpeﬂeﬂeHHe (bOKy'CHOl"O https://m.edsoo.ru/ff0b4206
pacCTOSIHUSA U ONITHYECKON
CHJIBI COOMPAFOIIICH JIMH3BI"

71 ||Ypok-koHpepeHIus 1 1 bubnnoreka [JOK
"OnrTuueckue JIUH30BbIE https://m.edsoo.ru/ffOc0a7e
npuoopsI" 93

72 |'ma3 kak ontuyeckas cuctema. | 1 bu6anoreka LIOK
3penmue https://m.edsoo.ru/ff0b4684

73 ||[Ypok-kondepennus "ledextsr| 1 1 bubmuoreka [IOK
3penus. Kak coxpanutb https://m.edsoo.ru/ffOcOe2a
3penue" 93

74  ||[Paznoxenue 6€0ro cBeTa B 1
cnektp. OnbiTel HptoTOHA.

CrnosxeHue CeKTpaaIbHbIX
BeToB. [{ucnepcus ceera

75 |JlaboparopHas pabota 1 1 bubmuoteka [IOK
"OIMbBITHI IO Pa3NIOKEHUIO https://m.edsoo.ru/ff0c0f4c
0eJ0ro CBeTa B CIEKTP U 93
BOCTIPUSTHIO [IBETA IPEIMETOB
IpH UX HAOTIOJACHUU Yepes
1[BETOBBIE QUIBTPHI"

76 ||[KoHTpompHas paboTa Mo Teme: 1 1
"CeToBbI€ sIBICHUS"

77 ||Ypok-npaktukym «BoiHOBBIE 1 1 bu6muoreka [IOK
CBOMCTBA CBETa:IUCTIepCHs, https://m.edsoo.ru/ff0c12a8
uHTepdepeHus, TudpaKus» 33



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIBHBIC || YeCKue
paboTHI ||paboThHI pecypebl

78 ||OnbiTel Pe3epdopna u 1
TUTaHEeTapHasi MOJICIb
aroma.llocrynatel bopa.

Mopaens aroma bopa

79 |HcmyckaHue U MOTJIOLICHUE 1 Bu6muotexa [JOK
cBeTa atToMoM. KBaHTEI. https://m.edsoo.ru/ff0c144c
JInnelyaTeie CIIEKTPBI

80 ||[Ypok-mpakTukym 1 1 bubnmoreka [JOK
"HaGnronenue cekTpoB https://m.edso0.ru/ff0c1550
ucnyckanus" o3

81 ||PagmoaxTWBHOCTH U €€ BUIIBI 1 bu6nmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 ||CTpoeHue aTOMHOTO sJIpa. 1 bubnnoreka [JOK
Hyknonnas moaens https://m.edsoo.ru/ff0c18ac

83 ||PagmoaxkTuBHEBIE 1 bubnmorexa LIOK
npeBpaiienus. M30tomnsl https://m.edsoo.ru/ff0clal4

84 |Pemenue 3amay mo TeMe: 1 bubnnorexa [JOK
"PaanoakTHBHEIE https://m.edsoo.ru/ffOclb4a
npespatieHus "

85 |[[lepmox momypacnaia 1

86 ||[Ypok-koH(pepeHIus 1 1 bubmmoreka [JOK
"PannoakTHBHBIE U3TyYEHUS B https://m.edsoo.ru/ff0c2126
MpUpPOJIe, MEAUIMHE, TEXHUKE" 23

87 ||lmepHbie peakiuu. 3aKOHBI 1 bubnnorexa [JOK
COXpaHEHUs 3apsAJ0BOro U https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 | OHeprus cBs3u aTOMHBIX szep. || 1 bubmuoreka [IOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffocld7a

89 |[Pemenue 3amau mo Teme 1
" nepuble peakuyun”

90 |[Peakiuu CMHTE3a U JACIICHHS 1 but6mmoreka [IOK
anep. HcTou”Huku SHEPrun https://m.edsoo.ru/ff0c1e88
CouHIia 1 3B€311

91 |Vpok-koubepenus "SnepnHast | 1 1
sHepreTuka. JlercTeus
paJIMOaKTUBHBIX U3ITydYeHUH Ha 93
YKUBbIE OpraHU3MbI"

92 |ToaroroBka K KOHTPOJILHOM 1 bubanoreka IJOK
paboTe mo Teme https://m.edsoo.ru/ff0c223e
"DNEeKTPOMarHuTHOE TOJIE.
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KoanuectBo yacoB

Jara uzydenus

DJIEKTPOHHBIE
Ne Tema ypoka Bcero|Koutpo||[Ipaktu| [lnan | ®akr ungposbie
/1 oOpa3oBaTrebHbIE
JIbHBIC || YCCKHE
paboTHI ||paboThHI pecypebl
DJIEeKTPOMAarHUTHBIC BOJTHBI.
KBanrtoBrle siBeHusa"

93 |[KouTpomnbHas paboTa 1o Teme 1 1
"DEeKTPOMarHuTHOE MOJIE.

DNEKTPOMArHUTHBIE BOJHBI.
KBanToBEIE siBiIcHUA"

94 |IloBTOpeHue, 060OIICHHE. 1 1 but6mmoreka [IOK
JlabopatopHbie pabOTHI 11O https://m.edsoo.ru/ff0c245a
Kypcy "BzaumoneiictBue ten" 93

95 |[loBTOpeHnue, 0OOOIICHHE. 1 bubmmoreka [JOK
Permienue pacyeTHbIX U https://m.edsoo.ru/ff0c2572
Ka4yeCTBEHHBIX 3a/a4 I10 TEME
"TerioBble nporecch”

96 |[[ToBTOpeHue, 00OOIICHUE. 1 bu6nmorexa LIOK
Pemenue pacueTHbIX U https://m.edsoo.ru/ff0c2a22
Ka4eCTBECHHBIX 3a7a4 110 TEME
"KIIJI TermoBbIX qBUraTenei"

97 |[[ToBTOpeHue, 000OIICHHE. 1 bu6nunorexa LIOK
Pemenue pacueTHbIX U https://m.edsoo.ru/ff0c2b30
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KII/] anexrpoycTaHoBOK"

98 |[loBTOpeHnue, 0OOOIICHHE. 1 1 bubmmoreka [JOK
JlabopatopHbie pabOTHI 11O https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbie siBIICHHS" 93

99 |[loBTOpenue, 0boOIICHNHE. 1 bu6nunorexa LIOK
Pabora ¢ TekctamMu 1o TeMe https://m.edsoo.ru/ff0c2d6a
"3aKOHBI COXpaHEHUs B
MexaHuke"

100 |[[ToBTOpeHme, 0600IIECHNE. 1 bubmmoreka [JOK
Pa0OoTa ¢ TekcTaMH IO TeMe https://m.edsoo.ru/ff0c2e82
"Koiiebanus 1 BOJTHBI"

101 |[[ToBTOpeHME, 0O60OIIEHNE. bu6moreka [JOK
Pa0OoTa ¢ TekcTaMH IO TeMe https://m.edsoo.ru/ff0c3044
"CBeToBbI€ sABJICHUS"

102 |IToBTOpenue, 06001IIEHHE.

PaboTa ¢ TexcTaMu o TeMe
"KBanToBas u siaepHas
¢buzuka"
OBIIEE KOJIMYECTBO YACOB 102 4 27

[10 I[IPOTPAMME
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23- BKCHEPUMEHTAIBHOE 3aJJaH1E

ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

9 KJIACC

Koa nposepsiemoro
pe3yJbTara
1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
MCIOJIb30BaTh U3YYEHHBIE MOHSATHUS

1.2

pas3indatb SABJICHHUA 110 OIMMMCAHUIO HX XapPaKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIBITOB, JCMOHCTPUPYIOIIHUX JAHHOC (bHSH‘IeCKOC SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (DU3MYECKUX SBICHUI B
OKpY’KaloIlleM Mupe, B TOM uucie (U3NYeCKUe sBJICHUS B MPHUPOJE,
[P 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7auyy B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUN

14

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tl W (PU3WUCCKUE SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEIMYMHBI, IPH OMUCAHUU TPABUIIBHO
TPaKTOBaTh  (U3MYSCKUH  CMBICI  HCIOJB3YeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ CIUHMIBI (PU3UYCCKUX BEIMYWH, HAXOIUTHh (HOPMYJIBI,
CBS3BIBAKOIIME JaHHYI  (U3HYECKYI0 BEIUYHHY C  JPYTHMH
BCIIMYMHAMHU,  CTPOUTh  TrpadUKH  HU3YYEHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEIUYUH

1.5

XapaKkTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS U IPOIECCHI,
WCIIONb3ysl W3YYEHHBIE 3aKOHbI, IPU OTOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alKMCBhIBATh €r0  MaTeMaTUYecKoe
BBIPAYKCHHUE

1.6

OOBSACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE  CUTyaludl  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 —
3 Jorm4yeckux IIAaroB ¢ NOMOIIbIO 2 — 3 M3Yy4YEHHBIX CBOMCTBa
(bu3NYECKUX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacy€THblEe 3a7aud (ONMUparoIMecs Ha cucreMy U3 2 — 3
yYpaBHEHUMN), HCHONB3YysSd  3aKOHBI W (POPMYIBI,  CBSI3BIBAIOIINE
dbuznueckue BETMYMHBI: HA OCHOBE aHaiW3a YCIOBHUS 3aladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBISATh HEJOCTAIONIUE  WIIH
M30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U POPMYIBI, HEOOXOIUMBIE
JUISL pelieHus, MPOBOAWTH Pacdy€Thl M OICHUBATH PEATMCTUYHOCTH
MOJIYYEHHOT0 3Ha4YeHUs (PU3MUECKOI BEIMYMHBI

1.8

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHINTh IIpU IMOMOIIN
(1)I/I3I/I‘-IeCKI/IX MCTOOOB, UCIIOJb3Yys OIMMMCAHUEC MCCICIOBAHUSA, BBIACIIATH
MMPOBEPACMOC IIPCATIOIOKCHHUEC, OLCHHUBATL IMPABUIIBHOCTb MNOPAAKa
MMPOBEACHUA HCCICOOBaHHA, JCJIaTb BbIBOABI, HWHTCPIPETUPOBATH
PE3YyJIbTAThI Ha6HIOHGHHﬁ 1 OIIBITOB

1.9

MPOBOJUTH OMBITBI 10 HAONIOMECHUIO (U3NYECKUX SIBICHUH WK
(U3MUEeCKUX CBOMCTB TEI: CaMOCTOATENBHO COOMpPATh YCTAHOBKY W3
M30BITOYHOrO Habopa 00OpyIOBaHMS, OMUCHIBATH XOJ ONbITA M €ro
pe3yabTaThl, OPMYITUPOBATH BHIBOBI




Koa nposepsiemoro
pe3yabTara

1.10
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IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI 0CHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbI OCHOBHOTI'O 0011Iero 06pa3oBaHusA
OPOBOJIUTH TPH HEOOXOJMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH,
Ompesiesisisl CpeHee 3HAueHHE HW3MepseMOi BeauduHbl ((POKyCHOE
paccTosiHue COOMparoIel JIMH3BI), OOOCHOBBIBATH BEIOOP cIroco0a

U3MepeHus (M3MEPUTEIBHOTO MPHOopa)

1.11

NPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DU3MYECKUX BEITUYMH C
UCIIOJIb30BAHUEM TPSIMBIX W3MEPEHHM: IJIAaHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTAHOBKY, (DPMKCHpPOBaTh pe3yabTaThI
HOJTYYEHHOM 3aBHCUMOCTH (M3MYECKMX BEJIMYMH B BUIE TaOIUI
U rpauKoB, 1e1aTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  M3MEpeHHs  (PU3MUECKUX  BEJIMYMUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY U
BBINIOJHATh W3MEPEHMS, Clleysd INpPEeIJIOKCHHON WHCTPYKLUHU, BBI-
YUCJIATh 3HAYCHUE BEJIMYMHBI M AHAIUM3UPOBATH  IIOJIYYCHHBIE
pe3ynbTaThl ¢ Y4ETOM 3aJaHHOU TOTPEITHOCTH U3MEPEHUI

1.13

coOmonaTh TpaBWia TEXHUKH Oe30mMacHOCTH Tpu  padboTe ¢
71a00paTOPHBIM 000PYIOBaHHEM

1.14

pasinyaTh OCHOBHBIC INPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIENICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TEIO, TOUCUHBIH MCTOUHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aTOMa, HYKJIOHHas
MOJIEJIb aTOMHOT 0 siipa

1.15

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKHUX YCTPOUCTB C OIOPOM HAa MX OMMCAHMUS, UCIIOJIb3YS 3HAHUS
0 CBOIcTBax (U3MUECKUX SABJICHUA U HEOOXOOUMbIE (QU3NUECKue
3aKOHOMEPHOCTHU

1.16

UCIIOJB30BaTh CXEMbl M  CXEMAaTH4YHBIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IMPOLIECCOB MPU PEIIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIi MOCTPOEHUsI M300pakeHUN B INIOCKOM
3epkaje u coOuparoei J1uH3e

1.17

OPUBOANUTH  HpUMEpPbl  (HAXOAUTH  MHGPOPMALHUIO O IMpUMepax)
MPaKTUYECKOTO MCIOIh30BaHUS (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HU U1 oOecrieueHus: 6€301MacHOCTH MPU O0pallleHuu ¢ Ipudopamu
¥ TEXHUYECKUMH yCTPONCTBAMH, COXPAaHEHHS 3J0POBBS U COOIFOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKpYXKaoLIel cperie

1.18

OCYIIECTBIIATh MOUCK MH(OpMaMKU (PU3NUYECKOTO COJIEPKaHUS B CETH
WHTepHeT, caMoOCTOATENbHO  (OpMyIUpysl TOUCKOBBIA  3aIpoc,
HaXOQUTh  IYTH  ONpEIENIEHUs  JIOCTOBEPHOCTH  MOJyUYEHHOU
MHPOpPMAllMM Ha OCHOBE HUMEIOIUXCA 3HAHUN M JIOTIOJIHUTENBHBIX
HCTOYHUKOB

1.19

UCMOJNb30BaTh MPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUH  HAy4dHO-
MOMYJSIPHYIO  JIUTEpaTypy (U3MYECKOTO COJEp)KaHUs, CIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeT; BiazeTe  npuéMaMu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAIMU U3 OTHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
UHPOPMALIUU U3 HECKOJIBKUX MCTOYHHMKOB (PM3MUECKOTO COAEp KaHus,
yOIMYHO IIPEACTABIIATH pe3ynbTaThl MIPOEKTHOMN WU
UCCIIE0BATENIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOIb30BaTh
M3YYEHHBII TOHATUWHBIM anmapaT H3ydaemMoro pasjaena (GU3NKH U
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Koa nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI

pe3yjabTara

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
CONPOBOXAATh BBICTYIUICHHE MpPE3EHTAlMeld ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

IPU BBIIOJHEHUH YYEOHBIX NMPOEKTOB W HCCIEIOBAHUN (DU3HUECKUX
MPOIIECCOB PACIIPENENIATh O0S3aHHOCTH B TPYNIE B COOTBETCTBHU C
MOCTaBJICHHBIMHU 33/1a4aMH, CIICAUTDH 3a BHIMIOJHEHHEM ILJIaHA ACHCTBUIA

121 U KOPPEKTUPOBATh €r0, aJeKBAaTHO OLECHMBATH COOCTBEHHBIH BKJIAJ B
JeSTEIbHOCTD IpYIIIIBL, BBICTPANUBATh KOMMYHHUKaTHBHOE
B3aMMO/ICHICTBHE, IPOSBIISSl TOTOBHOCTH pa3penaTb KOH(QIUKTHI
MPOBEPSEMBIE 3JIEMEHTbBI COAEP KAHUS
9 KJIACC
Kon Kon
paszena | anementa [TpoBepsieMbIe 27IEMEHTHI COEPIKAHHS
MEXAHWYECKMUE ABJIEHW A
1.1 Mexanuueckoe 1BukeHue. MarepuanpHas Touka. Cuctema oTcuéra
1.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
1.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE
14 HepaBnomepHoe npsimoninHeitHoe ABrokeHne. CpeaHsisi 1 MTHOBEHHAs! CKOPOCTh
TeJ1a NP HEPAaBHOMEPHOM JBHKEHUU
1.5 Yckopenue. PaBHOYyCKOpeHHOE IPSMOJIMHEHHOE JBH)KEHUE
1.6 CBoboaHoe nagenne. OneiTel ["anmes
17 PaBHOMepHOEe nBMXKEHUE MO OKpyxkHOcTH. Ilepnon u uactota oOpareHHs.
JIuneitnas u yrioasi ckopoctu. LleHTpocTpeMuTeIbHOE YCKOPEHNUE
1.8 ITepssiit 3akoH HploTOHA
1.9 Bropoii 3akoH HeroToHa
1.10 Tperuit 3akoH HeloToHa
1 1.11 [IpuHIMIT Cynepro3uIMK CHII
1.12 Cuna ynpyroctu. 3akoH ['yka
113 Cuna TpeHHS: CHJa TPEHHS CKOJBKEHHS, CHUja TPEHHS IIOKOS, IPYTHUe BHIBI
TPEHUs
114 Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHsS. YCKOpeHHE CBOOOJHOTO
naIeHUs
115 IBmwxenune tuiaHer Bokpyr Conmnua. IlepBas kxocmuueckas ckopocTb. Hese-
COMOCTb U NTEPETPY3KU
1.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEJIO
117 PaBHOBecHe TBEPIOro Tella € 3aKPEIIEHHON OChIO BpAlleHHs. MOMEHT CHIIBIL.
I{enTp TsKECTH
1.18 Hmnynsc Tena. MI3menenne nmmnyinsca. MmMnynsc cuiiel
1.19 3aKOH COXpaHEeHMsI UMITyJIbCa
1.20 PeakTnBHOE ABM)KEHUE
1.21 Mexanuueckasi paboTa 1 MOUTHOCTb




1.22
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Pabora cui Tsokectu, ynpyroctu, TpeHus. CBs3b SHEpruu U paboTh

1.23

[ToTeHtmanpHast SHEPTUS TeJa, MOJIHATOTO HaJl TOBEPXHOCTHIO 3EMITH

1.24

IloTeHnmanpHas YHEPrUsl CKATON NPYKUHBI

1.25

Kunernueckas QHCPIHUA. TeopeMa 0 KHUHETHYCSCKOU OQHCPTHUH

1.26

3aKoH COXpPAaHCHUA MEXaHUYEeCKOM OHCPIUun

1.27

[TpakTuyeckue paboOTHI:

Omnpenenenne cpeaHed CKOPOCTH CKOJIBKEHUsI OpycKa WM JBM)KECHHS IaphKa
N0  HaKJIOHHOW  miockoctd. OmnpenenieHHe  YCKOPEHUs — Tela  Ipu
PaBHOYCKOPEHHOM JIBM)KEHHH T10 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBHIKE-
HUM 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUIIOTE3bI: €CIIM MPH PABHOYCKOPEHHOM JBM)KEHHH 0€3 HadaJIbHON
CKOPOCTH TYTH OTHOCSTCSA KaK psAA HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEXYTKH BPEMECHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXEHUS OT CHIIBI HOPMAJIBHOTO
napnenus. OnpezaeneHue KodpQuIUMEHTa TPEHUS CKoybxeHus. OnpeaeneHue
KECTKOCTH NPYKUHBI. OnpeneneHne padoThl CHIIBI TPEHUS NPH PAaBHOMEPHOM
JBIDKCHUU TeJla 110 TOPU30HTAIBbHOW MmoBepxHOCTU. OmnpeneneHue padoThl CHIIbI
YIPYrOCTH TMpHU TOABEME TIpy3a C HCIONB30BAaHUEM HEMOJIBM)KHOIO H
NIOJIBU’KHOTO OJIOKOB

1.28

dusznueckue sSBICHUS B MpUupoAC: IMPUINBBI U OTIIMBLI, JIBHUXKXCHHUC IIJIAHCT Cox-
HCYHOM CHUCTCMbI, pCAKTHUBHOC JIBMKCHHNC )XUBBIX OPTaHU3MOB

1.29

TexHuyeckue yCTpOMCTBA: CIUAOMETP, MATYMKU IIOJO0XKEHHUSA, PacCTOSHUS
Y YCKOPEHHsI, pAKEThI

MEXAHUWYECKUME KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHXXCHUC. OcCHOBHBIE XApaKTCPUCTHKH KoJIe0aHMii: nepuon,

2.1 4acTOTa, AaMIUTATY/AA
29 Maremarnueckuii M TPYXKUHHBIA MasTHUKH. [IpeBpamieHue sSHepruum mpu
' K0JICOATEITHbHOM JIBUKCHUHT

2.3 3aryxaromue xKonebanus. BerHyxnennsie konebanus. Pesonanc
Mexanndeckue BoiHBI. CBONCTBa MeXaHMUYECKHX BOJH. [IpononbHbIe M more-

2.4 peuHbIe BOJHBL J[JTMHA BOJHBI 1 CKOPOCTH €€ pacrpocTpaHeHus. MexaHndeckue
BOJIHBI B TBEP/IOM Telle, CEHCMHYECKHE BOJTHBI

2.5 3ByK. [’ pomMKkoCTh 1 BbIcOTa 3ByKa. OTpa’keHUE 3ByKa

2.6 WHudpa3Byk u yabTpa3Byk
[pakTHyeckue paboTHIL:
Omnpeznenenne 9acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHHKA.
OmnpeneneHne 9acTOTHI U MEepHo/ia KOIeOaHUH MPYKHHHOTO MasTHHKA

27 Hccnenoanue 3aBUCUMOCTH NEepHOJa KoJeOaHUH MOJABEIIEHHOIO K HUTU Ipy3a
OT AMHBI HUTH. VccnenoBanne 3aBUCHMOCTH Tepro/ia KoJIeOaHui MpyKMHHOTO
MasTHHKa OT Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TIepHoAa KoyeOaHui
rpy3a, TOJABEIIEHHOTO K HHUTH, OT MacCchl TIpy3a U JKECTKOCTH
npyXuHbL. M3Mepenne yckopeHust cBOOOTHOTO MaIeHUs

28 d)mnqecxune SIBJICHUSI B TIPUPOJIC: BOCIIPHATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSI-
CeHHe, CEHCMIYECKHE BOJHBI, ITyHAMH, 9XO

29 TexHu4yeckue yCTpOMCTBA: 9XOJIOT, HCHOJBb30BaHHUE YIBTpa3Byka B OBITY

N TEXHHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

3.1

SJICKTpOMaFHI/ITHOC IIOJIC. 3J’IeKTp0MaFHI/ITHLIC BoJIHBI. CBOMCTBA 9JICKTPO-
MAar"duTHBIX BOJIH
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3.2 [[Ixana >IEeKTPOMArHUTHBIX BOJIH

33 DleKTpoMarHuTHas npupoja cBera. CkopocTh cBera. BosiHOBBIE CBOICTBA
CBETa
[TpakTnyeckue paboOTHI:

3.4 W3yueHrne CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBIO MOOHIJIBHOTO Te-
nedoHa

35 dusnuecKue SBICHUS B MPUPOIE: OMOJIOTHYECKOE JeCTBUE BUANMOTO, YIbTpa-
(10JIETOBOIO U PEHTTEHOBCKOI'0 U3Jy4eHUN

36 TGXHI/I‘-IVGCKI/IG YCTPOMCTBA: UCHIOJIB30BAHUE DJICKTPOMATHUTHBIX BOJH  JUIA
COTOBOH CBSI3U

CBETOBBIE SBJIEHNW

4.1 JlyueBast monens cBera. MicTouHMKM cBETa

4.2 IIpsMosinHeiHOe pacpoCcTpaHEeHHE CBETA

4.3 Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpayKeHMsI CBETa

44 [Ipenomnenue cBeta. 3akoH mIpenomiieHus: cBeta. [lonHoe BHyTpeHHee oTpa-
YKEHHE CBETa

4.5 JIunza. Xop nyyen B JIMH3E

4.6 OnTudeckas cucrtemMa goTroanmapara, MUKPOCKOTIA U TEIECKOIa

4.7 I'a3 kak onTuyeckas cucremMa. bian3opykocTs U 1aabHO30PKOCTb

48 Paznoxenue 6enoro csera B criektp. OnbiThl HptoToHa. CliokeHHe crekTpalib-
HbIX 11BeTOB. Jlucnepcus ceera
[TpakTyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTiIa OTPasKEHHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.
N3yueHne xapaKTepUCTHK U300pakeHUs MpeIMeTa B INIOCKOM 3epKale.
HccnenoBanue 3aBUCHUMOCTH yIjla HPEJOMJIEHUS CBETOBOrO Jy4ya OT yrjia
[a/ICHUs Ha TPaHMILIE «BO3YX — CTEKJION.

4.9 [Toryuenue n300pakeHUI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
OnpeneneHnue (OKYCHOTO PACCTOSHUS M ONTUYECKOM CHibl coOuparomieit
JIMH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITEL 1O BOCTPHATHIO IIBETA MPEIMETOB NMPH UX HAOIOJCHWH 4Yepe3 IIBe-
TOBBIE (PUITBTPBI

410 Owusnueckue sBieHus B pupoae: 3arMeHns Conxna u JIyHBI, 1BeTa TeI, ONTH-
4yecKue sIBIeHus B atMocdepe (11BeT Heba, pedpakiysl, pagyra, MUPax)

411 TexHudeckne YCTpOWCTBA: OYKH, TMEpHUCKON, (oToamnmapar, ONTHYECKHE
CBETOBO/IbI

KBAHTOBEBIE ABJIEHM A

5.1 OneiTl Pezepdopaa u nunanerapuast Moaens atroMa. Mozens atoma bopa

5.2 Vcnyckanue u norjouieHue ceeta atoMoM. KBanTsl. JInHelyaTbie cnekTpsl

5.3 PanuoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3aydeHust

5.4 Ctpoenue atomHoro siipa. Hykinonnast Mmosiens aToMHoro siipa. M30Tomnsl

5.5 PanunoaktuBHbIe npeBparienus. [lepros nomypacnaaa aTOMHBIX siJiEp

5.6 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3aPsIIOBOTO M MACCOBOTO YHCET

5.7 DHeprusi CBSI3M aTOMHBIX siziep. CBs3b MAacChl M SHEPTHH

5.8 Peakiinu cuntesa u genenus saep. Mcrounnku sHeprun CosiHIa U 3BE3]1

59 Snepnas oHepretuka. JleWicTBME paJMOAKTUBHBIX M3JIyYCHHM Ha IKUBBIE
OpTraHU3MBI
[TpakTyeckue pabOTHI:

5.10 Habmroienue CriomHbIX ¥ IMHEHYaThIX CIEKTPOB U3JTy4EHHUSI.
HccnenoBanue TPEKOB: U3MEpeHne SHEpPruu YJACTHIIBI
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0 TOPMO3HOMY ITyTH (110 poTorpadusim).

M3mepenue paanoakTuBHOro hoHa

dusnueckue sIBICHUS B MPUPOJE: €CTECTBEHHBIN paHOaKTUBHBIN (OH, KOCMU-
5.11 YECKUE JIy4d, PaJMOaKTUBHOE M3JIyY€HUE INPUPOIHBIX MHUHEPAIIOB, NEUCTBHE
paslOaKTUBHBIX U3JyYEHUI Ha OpraHU3M YeJI0BEKa

TexHHUYEeCKHEe yCTpOMCTBA: CHEKTPOCKOI, WHIMBUYaIbHBIA JTO3UMETpP, KaMmepa
Bunbscona

5.12

ITPOBEPAEMBIE HA OI'S 11O ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHHA
OCHOBHOMH OBPA3OBATEJIBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHUA K NIPEAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
oOpasoBanus Ha ocHoBe PI'OC
[Tonnmanune ponu (GU3MKM B HAYYHOH KapTUHE MHUPa; cHOPMUPOBAHHOCTH
0a30BbIX MPEJCTABICHUN O 3aKOHOMEPHOMN CBSI3U U MO3HABAEMOCTH SIBJICHUI
OPUPOJBI, O POJH SKCIIEPUMEHTa B (U3UKE, O CHCTEMOOOpa3yrome poiu
Gu3uKH B PpPa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00
3BOJIIOLUU busnveckux ~ 3HAHUH u UX  pOIU B LEJIOCTHOM
€CTECTBEHHOHAYYHOI KapTHHE MHpa, O BKJIAJE POCCUHCKUX U 3apyOE’KHBIX
yu€HBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE IPOLECCOB OKPYKAIOILIETO

MUPA, PA3BUTUE TEXHUKH U TEXHOJIOTUI

Koa nposepsiemoro
TpedoBaHMS

3HaHus 0 BUAAX Marepuu (BEUIECTBO M MOJiE), O ABMKEHUU KaK crocode cy-
IIECTBOBAHUSI MaTepuu, 00 aTOMHO-MOJICKYJISIPHOW TEOPUU CTPOCHHS Be-
niecTBa, 0 (U3HYECKON CYIIHOCTH SBIICHUH MPUPOABI (MEXaHUYCCKHX, TEIl-
JIOBBIX, AJEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHUE pa3IUYaTh SBICHHUS IO
OINIUCAaHUIO nux XapPaKTCPHBIX CBOHCTB U Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SIBIICHUE; YMEHHUE pPACIO3HABATh
NpPOSIBIIEHUE U3YUEHHBIX (PU3MUECKUX SBJICHUI B OKpYXKaloOIIeM MHMpE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOICTBA (MTPU3HAKN)

BJ'IaI[eHI/IC OCHOBAaMH IIOHSATHUMHOI'O afnrapara U CHUMBOJHUYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U  HCIOJB30BAHHUC HUX I PCIICHUA y‘Ie6HI)IX 3aaa4; YMCHHC
XapaKTCPpU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA U IIPOUECCHI,
HCITOJIb3Ys (byHJIaMeHTaJ'II)HBIC W OMIIMPHUICCKUC 3aKOHBI

YMeHue onuchiBaTh M3y4YEHHBIE CBOWCTBA TeN U (DU3HUECKHUE SBICHUS, HC-
MOJIb3Ysl QU3NUYECKUE BETUINHBI

Brnanenne ocHOBaMM METOAOB HayYHOI'O MO3HAHUS C YYETOM COOJIIOJACHHUS
npaBuJI 6€30MacHOro Tpyaa: HabMoAeHHe PU3NUECKUX SBIICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpATh OJKCHEPUMEHTAIBbHYIO YCTAaHOBKY W3
JaHHOTO Habopa OOOpYJOBaHUS MO HMHCTPYKIIMH, OMHUCHIBATH XOJ OIBITA
U 3aIlUCBIBATh €r0 PEe3yIbTaThl, POPMYIUPOBATH BHIBOIBI,

5 MIPOBEJCHUE NPSIMBIX U KOCBEHHBIX M3MEPEHHH (U3NYECKUX BEIHYUH: yMe-
HUE IUIAHUPOBAaTh W3MEPEHHUS, CAMOCTOSTENILHO COOMpaTh OSKCIEpUMEH-
TAJIbHYIO YCTAHOBKY II0 HWHCTPYKIMHU, BBIYHUCIATE 3HAUYCHUC BCIMYHUHBI
Y aHAJIM3UPOBATh IOJYYCHHBIE PE3YNbTaThl C Y4YETOM 3aJaHHOW MOTperI-
HOCTH p€3yJbTaTOB U3MEPEHNN;

MPOBEJICHNE HECIOXKHBIX JKCIEPUMEHTAIBHBIX HCCICIOBAHMMI, CaMOCTOsI-
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TEIbHO COOMpPATh AKCHEPUMEHTAIbHYIO YCTAHOBKY U TMPOBOJIUTH HC-
CJE€IOBAaHME IO MHCTPYKLMH, NPEICTABISATh MOJYYEHHbIE 3aBUCHUMOCTU
busznyecKuX BEJIMYMH B BUJE TAOMUI U rPaUKOB, YUUTHIBATH MOTPEIIHOCTH,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS

[TonnmaHue XapaKTEpHBIX CBOMCTB (PHU3MYECKHX Mojeiei (MaTepuanbHast
TOYKa, a0CONIOTHO TBEPAOE TEIIO, MOJEIM CTPOCHHUS Ta30B, JKHIKOCTEH
Y TBEPABIX TeJl, IUIAHETapHAas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
S7Ipa) ¥ YMEHUE MPUMEHSTh UX JUIsl 00bICHEHUS (U3HUYECKUX MPOIIECCOB

YMmenue o0bACHATH (PU3NYECKHE MPOLIECCHl U CBOKWCTBA TeJl, B TOM YHCJE U B
KOHTEKCTE CUTyallMi ITPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOM
Ha U3y4YCHHbIE CBOWCTBA (DU3NYECKUX SBICHUH, (U3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTU U MOJIEIIN

YMeHue pemath pacy€THbIC 3a1auM (Ha 0aze 2 — 3 ypaBHEHHIA), HUCTIOIB3YS
3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIME (PU3NYCCKUE BEIMYUHBI, B YaCTHOCTH,
3aMUChIBaTh KPATKOE YCIOBUE 3a/1a4M, BBISIBISITh HEAOCTAIONINE JaHHbBIE, BbI-
OupaTh 3aKOHBI U (DOPMYIIBI, HEOOXOUMBIC JUTSl €€ pelIeHUs, UCIOIh30BaTh
CIPAaBOYHBIC JIAaHHBIC, MPOBOJIUTH PACUYEThl U OICHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HA4YeHUS (PU3WYECKOW BEIMYUHBI, YMEHHE OIPEIeIsATh
pa3MepHOCTh GU3NYECKON BETMYMHBI, OJTYYCHHON MPU PEIICHUH 3a1a4u

YMeHHe XapakTepu30BaTh IPUHLUIBI JEUCTBUS TEXHHUYECKUX YCTPOMCTB,
BTOM 4HcJ€ OBITOBBIX HPHUOOPOB, U NPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IPOIIECCOB MO0 HUX OMHMCAHUIO, UCIOJB3YS 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUH U HE0OXOAMMble (hU3MYECKHE 3aKOHOMEPHOCTH

10

YMeHHne HCMoNb30BaTh 3HaHHUS O (U3MUECKUX SIBICHHUSX B TMOBCEIHEBHOMN
KU3HU JUIs obOecriedeHusi 0€30MacHOCTH TIpH OOpaIieHHH ¢ OBITOBBIMHU
npubopaMy M TEXHUUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHs 3J0pPOBbS U CO-
OJIIOZICHUST HOPM SKOJIOTMYECKOTO TIOBEJCHUS B OKPYXKAIOIIEH cpene;
MOHMMAaHUE HEOOXOAWMOCTH TMPUMEHEHHUs IOCTIKEHUN (UMK U TEXHO-
JIOTHUH JJId palfMOHAJIBHOT'O NPUPOJ0IIOJIB30BaAHUA

11

OnbIT  moucka,  npeoOpa3oBaHUS M MpeJCTaBleHUs  MH(OpMauu
¢u3mdeckoro  comep)kKaHus € HUCIOJNB30BaHUEM  MH(POPMAIMOHHO-
KOMMYHHKaTHBHBIX  TEXHOJIOTHI; yMEHHE  OLIEHMBAaTh  JOCTOBEPHOCTH
MOJTyYeHHOW MH(OPMAIMU HA OCHOBE MMEIOUINXCS 3HAHWUN W JIOTIOJIHUTEIh-
HBIX UCTOYHHKOB; YMEHHUE HCII0JIb30BaTh MPH BBHIOJIHEHUN Y4eOHBIX 3a1aHUI
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PHU3UYECKOTO COJACpIKaHUs, CIPaBOYHBIC
MaTepHaibl, pecypcbl ceTd VHTepHeT; BnajeHue 6a30BbIMH HaBBIKAMHU IIpe-
o0Opa3oBaHusl UHPOpPMAIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JPYI'YIO; YMEHUE
co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
UHPOPMAIINN M3 HECKOJIBKHX HCTOYHUKOB

IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1IO ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHWYECKUE ABJIEHNA
11 Mexannueckoe aBmkeHne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh

JABUXXCHUA
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PaBHoMepHOEe W HepaBHOMepHOEe JBMKeHHe. CpemHsis ckopocTb. Dopmyna s

1.2 %
BBIYUCIICHUSI CpeTHEH CKOpoCcTH: V = S/t
PaBHOMEpHOE MPSAMOTMHEWHOE TBMKCHUE. 3aBUCIMOCTh KOOPIMHATHI TEJIa OT BPEMEHU
B Cllydae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHIKCHHS:
1.3 x(f)=x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHHU JIJIsl IPOCKIIMUA CKOPOCTH, MPOCKIINU TIEPEMEIICHHS,
IIyTH, KOOPAWHATHI TP PABHOMEPHOM IIPSIMOJIMHEMHOM JIBUKEHUH
3aBUCHMOCTh ~ KOOpDAMHATHI ~Tella OT BPEMEHU B ClIydae paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2{.’.‘
Sp(f) =V, *f+a* =
Fn
DopMyIbl U1 IPOCKUUHU IIEPEMELIEHUS, IPOCKLIUNA CKOPOCTH U IIPOCKLUU YCKOPEHUS
IIPU PABHOYCKOPEHHOM MPSIMOJIHMHEHHOM JIBHKCHHH:
TE
s.() =y, t+a,- Tl
1.4
U.\'['f] =Upy T4, 1,
a..(f) =caonst,
2 2 _,
Uyy — Uy =<44,5,
I'paduku 3aBUCMMOCTH OT BPEMEHM JUIsl MPOECKLUU YCKOPEHHUS, MPOEKIHUU CKOPOCTH,
NPOCKIMH TIEPEMEUICHNS, KOOPIHMHATHI IPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JABHUKCHUN
3aBUCHUMOCTh  KOOpDAMHATHI ~Tella OT BPEMEHH B ClIydae paBHOYCKOPSHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2{.’.‘
Sp(f) =V, *f+a* =
Fn
CDOpMy.]'IBI AJId TPpOCKIHU MEPEMCIHICHUA, TPOCKIHUN CKOPOCTU U MPOCKIHNU YCKOPCHHA
NIPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHIKCHHH:
TE
s.() =y, t+a,- Tl
1.4
U.\'['f] =Upy T4, 1,
a.(f)=caonst,
2 2 _ 4
Uy — Uy =<44,5,
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIIUU YCKOPCHHS, MPOCKIIMUA CKOPOCTH,
NPOCKIMM TIEPEMEUICHUS, KOOPJMHATHI TPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JABHUKCHUUN
CBobGomgnoe manenue. Dopmynbl, OMUCHIBAIONIME CBOOOJHOE TAJeHHWE Tela TI0
1.5 BEPTUKAIM (IBM)KEHUE Tejla BHHU3 WU BBEPX OTHOCHUTEIILHO IMOBEPXHOCTH 3EMIIN).

I'paduku 3aBUCMMOCTH OT BPEMEHH JJIsl MPOEKUUU YCKOPEHUs], MPOEKIIMH CKOPOCTU U
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KOOPJAWHATEI IIPpU CBO60,Z[HOM IMaCHUU TECJIa 110 BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO JBUKECHHSI TeJIa 10 OKPYKHOCTH. HarpaBiieHrue CKOpoCTH.
dopmyna s BBIYHCICHHS CKOPOCTH 4Yepe3 paguyCc OKPYXHOCTH | IEPHOI
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOe yckopeHue. HanpapineHue eHTpOCTPEMUTEILHOTO YCKOPEHUSI.
®opmyra /7151 BBIYUCICHHS] YCKOPEHUS:

1.6 2
a. = L
"R
dopmyra, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
V= 1
T
Macca. [TnotHocTs BemecTa. @opmysia sl BBIYUCIEHUS IIIOTHOCTH:
_m
1.7 P=3
1.8 Cuna — BektopHas pusndeckas BenuunHa. CIoKeHue Cull
1.9 SIBnenne nnepruu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHanpaBJI€eHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpA CUJIbL, ACHCTBYIOIIEH Ha TEJIO
Bzaumopeiictue Ten. Tpernit 3akoH HproToHa:
1.11 Fyy=-Fis
Tpenue mokost ¥ TpeHUe CKOJMbXKeHUs1. DopMyIta JIJisi BEIYUCICHUS] MOJTYJISI CHITBI TPEHUS
CKOJIbKEHUS:
1.12 F =u-N
p=H
Hedopmarnus Tena. Yopyrue u Heynpyrue aedopmaiuu. 3akoH ynpyrou aedopmariu
(3akoH ['yka):
L8 A F=k-al
BcemupHoe Tarorenne. 3aKkOH BCEMUPHOTO TATOTECHHS:
My -1,
}-'_ — G - '—_\—
1.14 R

Cwita TspKkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyiia a7 BBIYUCICHUS CHIIBI TSHKECTH BOJIM3H MoBepxHOCcTH 3emin: F = mg.
JIBmxenue maner Bokpyr Connna. IlepBas kocMuyeckas ckopocts. HeBecomocTs 1
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neperpy3Ku

1.15

HNmnynbe Tena — BeKTopHast (hu3nyeckast BeIMUUHA.

p=mo

I/IMHy.TIBC cucTeMbl Ten. 3MeHenne HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TE:

D=nyUy +in, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyna ajisi BEIYUCICHHS paOOThI CHJIBL:

A=Fsooscx

Mexanunueckas MOITHOCTD:

1.18

Kunernueckas u noreHuanbHas 3Heprusa. Gopmyia 11 BBIYMCICHUS] KHHETHYECKON
SHEPruu:
2

mu-
Br= 7
Teopema o kuHeTHUecKoU s3Heprun. Popmyia I BBIYUCICHUS TOTCHIIMAIBHONU dHEP-
TUH TeJa, OJAHATOTO
HaJ 3eMIIEH:

EP =mgh

1.19

MexaHnueckas SJHeprus:

E=EJ,-‘_+EP

3aKOH COXpaHEHMsI MEXaHUYECKOM dHeprun. Popmyiia s 3aKOHA COXPAHEHUs
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW DHEPIUU IPU HAJTUYUU CUIIbI TPEHMUSL.

1.20

[TpocThie MEeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Moment cusbl; M - FI.
VYcioBue paBHOBECHS pblyara:

M{ —Mrz +...=0

[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
n= Anonesmas
"13311:2113:3313

1.21

JlaBnenue TBEPAOrO Tena.
dopmyiia 119 BBIYUCICHUS JABJIICHUS TBEPIOTO TeJIa:
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_F
p_s-"

JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.
['uapocTatuyeckoe TaBJieHHE BHYTPH KHIKOCTH.
CDopMyJIa IJI BBIYHUCIICHUA JAaBJICHUS BHYTPH XXUIAKOCTH!

P=pgh+Dm,
1.22 3akoH [lackans. ['mapaBaudeckuii mpecc
3akoH Apxumena. @opmyia s ONpeeICHUs] BbITAJKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO, MOTPYKEHHOE B KUJIKOCTh WM ra3:
1.23 F.—"-.px. =pgV
YcnoBue miaBanusd tena. [lnaBanue cyioB ¥ Bo3AyXoIuiaBaHue
Mexannueckue KoyieOaHHMS. AMIUIMUTYAA, TEpHOJ M 4YacToTa Kojebanuii. dopmyina,
CBSI3BIBAIOIIIAS YACTOTY U MEPUOJ KOJeOaHU:
1.24 1
V==
T
195 MaremaTtuyeckudi W NPYXKUHHBIA  MaiaTHUKU. [IpeBpamieHue sHepruu npu
' K0J1e0aTEIIbHOM JIBH)KCHUN
1.26 3aryxaromue Konebanus. Beinyxaennslie konebanus. Pezonanc
Mexannueckue BoiHbI. [IpoonpHbIe U TIONIepedHbIe BONHBI. J[JTMHA BOJHBI U CKOPOCTH
1.27 pacrpocTpaHeHUs BOJIHBIL:
rL=v-T
198 3Byk. [')poMKOCTH 1 BbICOTa 3BYKa. OTpaskeHHe 3BYKOBOI BOJHBI HA TPAHUIIE IBYX CPE/l.
' WH(pa3Byk U yiabTpa3ByK
Ilpakmuueckue pabomol
N3mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEI0BOM CHUJIbI; dKECTKOCTU MPY>KUHBL,
Kod(uImenTa TpeHUs CKOIBKEHUS; padOThl CUIIBI TPEHUS, CUJIbI YIIPYTOCTH; CPEIHEH
CKOPOCTH JBWXEHHsS OpycKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpPEeHHsI Opycka Mpu
JIBIDKCGHUM TIO HAKJIOHHOM TIJIOCKOCTH; 4YacTOThl M Tepuojaa KosiebaHuii mare-
MaTHUYECKOTO MAasTHUKA;, YaCTOThl M Mepuoja KojeOaHWi MPYKHMHHOTO MAasTHUKA;
MOMEHTa CHWJIBI, JCHCTBYIOIIETO Ha pbIYar; pabOThl CHUJIBI YIPYTOCTH TPH TMOIBEME
rpy3a ¢ MOMOIIbIO HEMOABUKHOTO OJI0Ka; pabOTHI CHIIBI YIIPYTOCTH MPH MOAbEME Ipy3a
199 C TIOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHUJIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
A OT IUIOTHOCTH JXHIKOCTH, HE3aBHCHMOCTH BBITAIKHUBAIOIIEH CHIBI OT MAacChl Telna;
CHUJIbI TPEHUSI CKOJIBKEHUS OT CWJIbl HOPMAJIBHOTO JABJIIEHUSA U OT POJA MOBEPXHOCTH;
CHUJIBI  YOPYrOCTH, BO3HHUKAIOUIEH B IPYy)XHUHE, OT CTeneHu jaedopmariu
MPYKUHBL; YCKOPEHUsT Opycka OT yria HakjOHa HaMpaBIISIONICH; mepuoja (4acToThl)
KOJIeOaHWN HUTSHOTO MAasTHHKA OT JTMHBI HUTH; TIEpHOJa KoJeOaHWW TPYKUHHOTO
MasTHUKa OT MacChbl Ipy3a U KECTKOCTU IPYKUHBI; HCCIEHOBAHUE HE3ABUCHMOCTH
nepuona KoyieOaHWM HHUTSHOTO MasSTHHKAa OT Macchl rpy3a. [IpoBepka ycmoBus
paBHOBECHS pblyara
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Qusuueckue A6NeHUs 8 Npupode. TIPUMEPHI ABMKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B
JKUBOU M HEKMBOM MIPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIINBBI U
OTJIUBBL, JBM)KEHHE IUIaHeT COJHEYHOM CHUCTEMBbl, PEAKTUBHOE JIBH)KEHHE IKUBBIX

1.30 OpPraHM3MOB, pPbIYaru B TeJ€ YeJOBEKa, BIMUSHUE aTMOC(HEPHOTO JaBJICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE pPbIO, BOCIPHUIATHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSACEHHE,
ceiicMU4ecKHe BOJHBI, IyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIUAOMETp, JAaTYUKU  IOJIOKEHHs, pPACCTOSAHUSA U
YCKOPEHUs1, TUHAMOMETP, TOIIINITHUKH, PAKEThl, PhlYar, MOABMKHBIA M HEMOIBUKHBIHA

1.31 0JIOKM, HaKJIOHHAS TIJIOCKOCTbh, IMTPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIONTNECs COCY/IbI,
YCTPOMCTBO BOJONPOBO/A, TUAPABIMYECKHUI MTpecc, MaHOMETpP, 6apoMeTp, BHICOTOMED,
HOPILHEBOM HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHNM S
OcHOBHBIE MOJIOKCHHS MOJICKYJISIPHO-KMHETHYECKOM TEOPHUH CTPOCHUS

2.1 BemiecTBa. Mojenn TBEPAOro, JKUAKONO M razo00pa3HOro COCTOSIHUH BEILECTBA.
Kpucrannmnueckue u amoppHbIe Tena

29 JIBmxkenue 4vactull BemiecTBa. CBs3b CKOPOCTH JBHXKEHMS YacCTHIl C TEMIIEpaTypoil.
BbpoyHoBckoe nBmkenue, nuddysus

2.3 CMauuBaHue U KallWJUISIPHBIE SIBJICHUS

2.4 TennoBoe paclIMpEeHUE U CKATUE

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Tensonepeaaya Kak crocoObl H3MEHEHHsI BHYTPEHHEH
SHEPIrUu

2.7 Bup! Temonepenaun: TemI0NpOBOIHOCTh, KOHBEKIUS, H3ITy4CHHE
Harpesanue u oxnaxzaenue tei. KonnyectBo TemoTsl. Y jenbHas TeII0EMKOCTb!

2.8 O=cm(t,—t,)
3aKOH COXpaHEHHUs SHEPTUU B TEIUIOBBIX MPOLECCax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 0,+0, +..=0

210 Hcnapenue u koHaeHcanus. Mi3mMeHeHne BHyTpEeHHEN SHEPTUH B POLECCE UCTIAPEHUS U
koHaeHcalmu. Kunenne sxunkoctu. Y aenbHas Temiora napoodpasosanus: L = Q/m

2.11 BraxxaocTs Bo3myxa
[TnaBnenne m kpuctaumu3anus. Vi3MeHeHHe BHYTpEHHEW SHEPrHH TpH IUIaBICHUH U
KpUCTAUTU3aUH. Y 1ebHas TEMJI0Ta MJIaBJIeHUs:

2.12 . O
A==

m

213 BHyTpeHHSIS 2HEprusi CropaHusl TOTUTMBA. Y IeNbHAs TEIUIOTa CrOpaHMs TOIUIMBA: ( =
Q/m

2.14 ITpunimns! paboTs! TennoBbix apurarenei. KITJ1 terioBoro asuratens
IIpakxmuueckue pabomoi
W3mepenue yaeabHOH — TEIIOEMKOCTH  METAUIMYECKOro  IIMIMHIPA;  KOJIMYecTBa
TEIUIOThI, TOJYYEHHOrO0 BOJOH KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOW Macchl, B

215 KOTOPYIO ONYIIEH HarpeThlid IUINHIpP; KOJIWYEeCTBA TEIUIOTEL, OTAAHHOTO HarpeThIM
IWUIMHAPOM, TIOCJIe OMyCKaHWsl €ro B BOJY KOMHATHOW TeMIEepaTypbl; OTHOCHUTEIILHON
BJIKHOCTH BO3/YyXa; YAEIbHOW TEIUIOTHI IUIaBJIeHUs Jbja. MccienoBanne M3MEHEHUs
TEMIIepaTypbl BOABI TPH PpA3JIHYHBIX YCIOBHSX; SBJICHUS TEIUIOOOMEHa TIpH
CMEIIMBaHUU XOJIOAHOM U ropsiyeil BOJIbI; Mpolecca UCIapeHUs

2.16 Dusuueckue s61eHUsl 8 Npupode: TOBEPXHOCTHOE HATSHKEHHE W KANMIUISIPHBIC SIBICHUS
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B IpUpoJie, KpHUCTaUlbl B Mpupojae, uziaydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHKe POCH], TYMaHa, WHEs, CHeTa

Texnuueckue yCI’}’lpOIZCWl8Cl.' KallWJIApbl, ITPUMEPBI  HCIIOJIB30BAHUA  KpPUCTAJIIOB,

2.17 JKUJIKOCTHBI TEPMOMETp, aTYUK TEeMIEpaTyphl, TEPMOC, CUCTEMa OTOIUJICHUS JIOMOB,

TUTPOMETPBI, ICUXPOMETP, NMapoBas TypOMHA, IBUTATE]Ih BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A

3.1 Onexrpuzanus Tei. J[Ba BUja 3J€KTpUUECKUX 3apsiioB

3.2 B3anmoneiicTBre 3apskeHHBIX Tell. 3akoH KynoHa

3.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa

34 Onekrpuueckoe  mnosie.  Hampspk€HHOCTh — asekTpuueckoro  noissd.  [IpuHumn
CYTNEPHO3UINH JICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenn  osnexkrpuueckux  3apsiaoB.  JledicTBHE — SJEKTPUYECKOrO  IMOJS  Ha
3JIeKTpUYecKre 3apsaabl. [IpoBOIHUKY U TUANIEKTPUKH
[TocrossHHBIN 3aekTpudeckuid TOK. JleiicTBus siekTpudeckoro Toka. Cuiia ToKa.

3.6 Hampsokenue.
=g/t ,U=A/

37 DIIEKTPUUECKOE COMIPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:
R =pl/S

3.8 3akon Oma st yyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COETUHEHHUE TPOBOIHUKOB:
I,=I,: U=U,+U,: R=R +R,

3.9 [TapannenbHOE COeMHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:

R

U =UpI=L+1; R=".
CwmenanHble COeTMHEHUS! TPOBOTHUKOB

3.10 Pabota u momHocTh anektpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:

5

311 o=1" Rt

312 OnbiT Dpcrena. MarHuTHOE T0JIE TIPSIMOTO TTPOBOJAHUKA C TOKOM. JIMHUU MarHUTHOM
WHIYKIUU

3.13 MarnuTHOe 1oJjie TOCTOSTHHOTO MarHuTa. BzauMoaeiicTBHe MOCTOSTHHBIX MarHUTOB

3.14 JleiicTBre MarHUTHOTO MOJIsE HA IPOBOJIHUK C TOKOM

3.15 Omneitel @apazes. SABnenue snexTpomarHuTHOM UHAYKIMU. [IpaBuno Jlenna
Ilpakmuueckue pabomol
N3mepenne 3J1eKTpUYEeCKOro COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI AJIIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOIHHUKE (PE3UCTOPHI,

316 JAMIIOYKa), OT HANPsHKEHUsST Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTUA COMPOTUBIICHUS OT
JUIMHBL ~ MPOBOJHMKA, IUIOMAAM €ro  IOMEePEeYHOro CEYEeHHs] M YIeIbHOrO
COTIPOTHUBIICHUS.
[IpoBepka mpaBuiia sl AJIEKTPUUYECKOTO HANPSDKEHUS TPU  MOCIEI0BATEIHLHOM
COCIMHCHUH TIPOBOJHUKOB, TIpaBWia JUIA CHJIBI  DJIEKTPUYECKOTO TOKa TP
napajuieIbHOM CO€IMHEHNUHU MTPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

317 Qusuueckue sA671eHUs 8 NpUpoOe: ISKTPUUECKHUE SBIEHUS B aTMOc(]epe, IIeKTPUIECTBO

JKUBBIX OPraHU3MOB, MArHUTHOC I10JIC 3CMHI/I, ,[[peﬁ(b IMOJIFOCOB, POJIb MAIHUTHOT'O ITOJISL
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JJIs )KU3HHU Ha 3eMne, IOJIAIPHOC CUSAHUC

Texnuueckue ycmpoticmeéa. 3NEKTPOCKOI, aMIEPMETP, BOIBTMETP, PEOCTaT, CYETUHK
JIEKTPUUECKOM  SHEpruM, 3JIEKTPOOCBETUTENIbHbIE HPUOOPBI,  HarpeBaTelIbHbIE

3.18 AIIEKTPOTIIPUOOPHI  (MPUMEPHI), IJIEKTPUUECKHUE TMPEAOXPAHUTEH, SICKTPOMArHUT,
AJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHBI. [1IKaia 3J1eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBast monienb cBeta. [IpsiMonrHEIHOE paclipoCTpaHEHHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [ockoe 3epkano

3.22 [TpenoMnenue cBera. 3aKOH PEJIOMIICHHUS CBETA

3.23 Hucnepcus cera

324 JIunza. Xonx nydeir B auH3e. DOKycHOE paccTosiHMe JuH3bl. OnrThueckas cuia
munsel: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. Onruyeckue npuOopsl
Ipaxmuueckue pabomul
W3mepeHne ONTUYECKOW CHIIBI coOWparomieil JIMH3bI, (DOKYCHOTO PpacCTOSHUS
coOuparonield JTUH3bI (10 CBOMCTBY PaBEHCTBA Pa3MEpOB IpEAMETa U H300pakeHus,

3.26 KOT'JIa IPEeIMET PACIIONIOKEH B JBOMHOM (OKYcCe), ITOKa3aTess MPeIOMIICHHUS CTEKIIA.
HccnenoBanue cBoicTBa M300paKEHHS, MOJYYCHHOTO C IOMOIIBIO COOUpAroNIei
JIMH3bI, U3MEHEHUsI (POKYCHOTO PACCTOSHUS JBYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJIa
NPEJIOMJICHUS] CBETOBOI'O JIyda OT YIJIa MaJICHHs Ha TPAHUIIE «BO3JIYX — CTEKIIO»

397 Qusuueckue asnenus 6 npupode. 3atMenust Connua u JIyHbI, IIBeTa TeJ, ONTHYECKHE
aBieHus: B atMocepe (1BeT Heba, pepakuus, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBGIE SABJIEHU A

4.1 PannoaktuBHOCTh. Anb(a-, 6eta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana

4.2 OmneiTel Pezepdopaa o paccesauto anbda-yactuil. [Inanerapnas mozens atoma

4.3 CocraB aToMHoOro sigpa. M30Torms!

4.4 [lepuon monypacnaia aTOMHBIX sJIep

4.5 Snepubie peakiuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO U MACCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupooe: €CTECTBCHHBIH pPaJMOaKTHBHBIN ()OH, KOCMHUYECKHUE

4.6 JTy4H, PaiOaKTUBHOE U3TyYeHHE MPHUPOJHBIX MHHEPAIOB, NEHCTBUE PaMOAKTHUBHBIX
W3JIYYCHHMI Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CUEKTPOCKOI, WHANBUAYAIbHBIA JTO3UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad DOHEPreTuKa
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YYEBHO-METO/IMYECKOE OBECITEUEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

— WM. [léppimkun, M.B. TI'yrauk. ®usuka. 9 kmacc: yudebHoe mocoOue s
oOpazoBarenbHbIX yupexaeHuit.—M.: [Ipocsemenue, 2025 r.

METOIUYECKHUE MATEPHUAJIBI JJJISI YYUTEJISA
1. Tlpunoxkenue Kk yueOHUKY Ha dJIEKTPOHHOM JIUCKE.

N

Junaktnueckue wmartepuanbl 9 kiacc /mox pen. A.E. Mapon, E.A. Mapon —
M.Ipoda, 2021r.

Co6opnuk 3ama4 o ¢pusuke 9-11 xi/A.I1. Peimkesuy; M.; [Ipocsemenne ,202 1.
CoOopnuk 3ana4 no gusuke 7-9xn/B.U. Jlykamuk; M.; [Ipocsenienue ,2021r.
[IporpaMMHO-METOIUIECKHE MAaTEPHAITHI.

o 0k w

Mapon A.E., Mapon E.A., [1o3olickuii C.B. ®usuka. 9 knacc. COOpHUK BOIPOCOB U
3agad. M.: [Ipoda, 2021r.
/. XannanoB H.K., XannanoBa T.A. COOpHUK TeCTOBBIX 3aaHuil 1o (usuke. 9
kiacc. M.: BAKO, 2021r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

— bubmoreka [IOK

— Kommuiext mudpoBbix obpazoBaTenbHbiX pecypcoB (nanee 1{OP), pazMeleHHblN B
Enunoii kosnexiu LIOP: http://school-collection.edu.ru/

— DNEKTpOHHBIC TMPWIOKEHUS K Y4YEOHHMKAM, BKIIIOYAIOIIME: MYJIbTUMEIUNHBIC
Mpe3eHTalMu KO BceM maparpadam ydyeOHHKA; JOMOJHUTENbHbIE MaTepHabl NS
yTeHus;  (albI-3aroTOBKM  (TEKCThI, HM300pakeHUsi), HEOOXOAuMble I
BBITIOJTHEHHSI pa0OT KOMITBIOTEPHOTO MPAKTHKyMa; MHTEPAKTUBHBIE TECTHI.

— BuneoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

— Enunas  kommekmus  nudpoBBIX  00pa3oBaTENbHBIX  pPecypcoB. —  Pexum
nocryma: http://school-collection.edu.ru

— MHTepecHbIe MaTepraibl K ypokaM (U3HMKH IO TEMaM; TeCThI TI0 TeMaM; HaTJISTHbIS
nocoOus Kk ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

— Iludpossie oOpazoBaTenbHbIe pecypchl.—Pexum moctyna: http://www.openclass.ru

— DNeKTpOoHHbBIC YU4eOHHKH 10 pusnke. — Pexxum gocryma: http://www.fizika.ru



http://school-collection.edu.ru/
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw3gsRdHE9iq1WysTxQLOIAF
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw0-sG4e2t5E5Zx-HmOojUE9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2aWtukivJXHQ3wef_2il_b
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2BDvXKM03v8qDaTjsAs9x-

