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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 10 (Qu3nke Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
COCTABJICHA HAa OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpamMMBbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke c yuéTtoMm (QenepanbHO paboyel NporpaMmbl
BocniuTanus U KoHnenuuu npenogaBanus yaeOHOro npeamera « Du3ukay.

CopepxaHue mnporpamMMmbl N0 (PU3MKE HANpaBICHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHOU T'PaMOTHOCTH OOYyYaIOIUXCS U OPTaHU3aIUI0 W3YUCHHS
¢u3nKn Ha JEATEIBHOCTHONH OCHOBE. B mporpamme mo Qusuke y4UTHIBAIOTCA
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuiit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOy4YeHHs, a
TaK)K€ MEXIIPEIMETHBIC CBSA3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs.

[Iporpamma 10 (uU3MKE yCTaHABIMBAET paclpeesieHne Y4eOHOro
Matepualia mo rojaMm oOyyeHus (MO KjaccaM), MNpeuIaraeT IPUMEPHYIO
MOCTICIOBATEIPHOCTh M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE DPa3BUTHUS
PEIMETHOIO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaronnuXcsl.

[Tporpamma no ¢u3uke pazpadboTaHa C LEJIbI0 OKa3aHUS METOJAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoUeil MporpaMMBbl MO0 YI€OHOMY TIPEIMETY.

dusmnka SBISETCS CUCTEMOOOPa3yIOMIMM JJIs E€CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBbI JiekKAT B OCHOBE
MPOILIECCOB U SIBJICHUM, M3y4aeMbIX XUMHEH, OUOJIOTHEH, acTpOHOMHUEU U
¢usnyeckoil reorpadueii, BHOCHT BKJIaJ B €CTCCTBEHHOHAYYHYIO KapTHUHY
MHUpa, TPEAOCTaBIseT Hambojee sCHbIE 00pa3ibl MPUMEHEHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CII0co0a MOMyUEHUS TOCTOBEPHBIX 3HAHUI O MUDE.

OnHa u3 raBHBIX 33724 (PU3UYECKOr0o 00pa3oBaHUs B CTPYKTYpe 00IIero
00pa3oBaHus COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMIPEANOJIaraeT OBJIAJICHUE
CJIETYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATh JAHHBIE W  HCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeNIbCTBA JJIs MTOJTyYEHHUs BHIBOJIOB.

[lenu wu3yueHuss PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 00Opa3zoBaHUs
omnpenenensl B KoHuenmuu npenogaBanust yueOHoro mpenmera «Dusmka» B
oOpa3oBarenpHbIX opranu3auusax Poccuiickoil @Pexnepanuu, peagu3yOLUX
OCHOBHBIE 00111€00pa30BaTebHbIE MPOrPAMMBI, YTBEPKIEHHON pEIICHUEM
Komneruu MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexadps 2019 r. Ne [1K4BH).

Hean uzyuenust puzuku:

e TMpPHOOpETEHHE HMHTEpEeca M CTPEMIICHHS OOYYaIOIIUXCS K HAyYHOMY
W3YYCHUIO TIPUPOBI, Pa3BUTHE MX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

e Dpa3BUTHE TIPEACTABICHUA O HAYYHOM METOJE TMO3HAHUSI U
dbopMuUpOBaHHE UCCIEIOBATEILCKOTO OTHOIICHUS K OKPYKaIOIUM
SBIICHUSIM;

e (dopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3y4eHUs
OCHOB CTPOCHHSI MaTepHH U (PyHTaMEHTATbHBIX 3aKOHOB (PU3HKH;



(dbopMHpoOBaHUE MPEACTABICHUN O POJM (PU3UKU JIJIsl Pa3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUH;

pa3BUTHE  MPEJICTAaBICHUHM O BO3MOXKHBIX cdepax  Oynyuen
npo¢eCCUOHANILHON S TEILHOCTH, CBA3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJbHENIIeMy 00OYyUYEHHUIO B 3TOM HaIlPaBJICHUM.

JlocTikeHne 3THX Iee MporpamMMbl 10 (U3NKE Ha ypPOBHE OCHOBHOTO
00111er0 00pa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a]a4:

NpUOOpEeTeHNEe 3HAHUW O JUCKPETHOM CTPOEHHMU BEILECTBA, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUN ONMUCHIBATH U OOBSICHATH (PM3UYECKUE SIBJICHUS
C MCMOJIb30BAHUEM MOJYyUYEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pELIeHUs] MPOCTEMIINX pacu€THbIX 3a1ad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIENEeH, TBOPYECKUX W MPaKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HaONIOAaTh NPUPOJHBIE SBJICHUS W BBINOJHATH
OIBITHI, TAOOPATOPHBIE Pa0OTHI U HIKCIIEPUMEHTATIbHBIE HCCIIEOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOGHHME MNpUEMOB paboTel ¢ uH(popmanuendn  (PpU3NYECKOro
COJIep KaHMsl, BKJIIOYas MH(OPMALUIO O COBPEMEHHBIX JOCTUKEHUSX
(bU3KKHM, aHAIU3 U KPUTHYECKOE OLIEHMBAaHWE UH(OpMaALUK;
3HAKOMCTBO €O cdepamu  NpodEeCCUOHAIBHOW  JIEATEIIbHOCTH,
CBA3aHHBIMM C  (PU3UMKOW, © COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAHHBIMHU Ha JOCTUKEHUAX (PU3UUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30Bblil ypoBeHsb) B 9 kitacce orBoautesa 102 yaca
(3 yaca B HezeIIO).



COIAEPKAHUE OBYUEHUA
9 KIIACC

Paszpges 1. 3akoHBI MEXaHUKH.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema OTCUéTa.
OTHOCHUTENBHOCTh MEXAaHWYECKOr0 JBHKEHHUSA. PaBHOMEpHOE MNPSMOJIMHEWNHOE
newxkeHue. HepaBHomepHoe mnpsmosimHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTb TeJa PU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MpsIMOJIMHEHHOE JBHUKeHue. CBoOOAHOE
nagenaue. OnbeITel [ ammies.

PaBHOMepHOE IBUXKEHUE 1O OKpPYXHOCTHU. [lepuoa u yactora oOpalieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

[lepebiii 3axkoH Hrerotona. Bropon 3axkoH Herortona. Tperuin 3axoH
Hprorona. [IpuHImMn cynepno3uuuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHHSI CKOJIbXKECHUS,
CUJIa TPEHUS MTOKOs, IPYTHUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHsS. Y CKOPEHHE CBOOOJIHOTO
najgeHus. J[Bmxenne mianet Bokpyr ConHua. IlepBas kocmMuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue  MmaTepuaJibHOM  TOYKH. AOCOJIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OChIO BpamleHUs. MOMEHT CHUJIBI.
LleHTp TsIKECTH.

Nmnynsc Tena. WM3menenune wumnynbca. HWmnynse cuibl.  3akoH
COXpaHEHMS UMITyJIbCa. PEakTHBHOE IBHKEHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TAXKECTH, YIPYroCTH,
TpeHus. CBs3b 3HEpruu U padoThl. IloTeHUManbHas 3Heprus Teaa, NOJHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHumanpHass JHEPIrHUs CXKATOU MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3AaKOH COXPaHEHUs
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HalnrogeHne MEXaHMYECKOro JIBHIKEHMSI TeJla OTHOCHUTEIBHO Pa3HBIX
TEJI OTCYETA.

CpaBHEHHME MyTEHW W TPACKTOPHUM ABMIKEHHSI OJHOTO M TOTO XK€ Tela

OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

M3mepenne CKOpOoCTU U yCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHMS.

HccenenoBanne Npu3HaKkoB PAaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue nBM>XeHUs Tella 10 OKPYKHOCTH.

HaOnronenne MmexaHUYeCKUX SBICHUH, MNPOUCXOISALIUMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUU

OTHOCUTEJIBHO KaOMHETa (PU3KKH.

7. 3aBUCUMOCTbH YCKOPEHHMS TeJla OT MAacChl Tea U IEUCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEIl.

9. H3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nMmyJsibca Npy B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJI.

12. CoxpaHEHHME UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHre UMIYJIbCa IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON AHEPrUuU MpU CBOOOJHOM I1aJIEHUU.
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16. CoXxpaHeHHE€ MEXaHWYECKOHM DSHEPruu TMpu JBWKEHUM Teja MO/
JNEUCTBUEM IIPYKUHBI.

Jlabopamophuie padbomost u onvimot.

1. HccnenoBanre paBHOYCKOPEHHOTO MPSMOIUMHENHOTO IBHXKEHHUS.

Paszpnes 2. Mexanuveckue Koie0aHus U BOJIHBI.

Konebarenbnoe paBukeHre. OCHOBHBIE XapaKTEPUCTUKU KoOJIEOAHMI:
NEpUOJ, YacToTa, aMIUINTyJa. MaTeMaTudecKuid W TNPYKUHHBIA MASTHUKHU.
[IpeBpaiiieHre sHEpruu MpU KojeOaTeIbHOM JBUKCHUU.

3aryxatomue  kosieOaHus.  BbIHykIeHHble  KojeOanus.  Pe3onaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXAaHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. I'poMKOCTb 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xonedbaHui Tes MOJ JACHUCTBUEM CHUIIBI TSKECTH U CHUJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BIHYKIEHHBIX KOJIEOAHUI U pE30HaHCA.

PacnipocTpaneHnne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).

Halnronenue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

AKYCTHYECKHI PE30OHAHC.

./Iaﬁopamopubze pabomul u onvimol.

1. N3yuenue xoneOGaHUil MATEMATHYECKOTO U MPY>KMHHOTO MASITHUKOB.

2. M3Mmepenue yckopeHHE CBOOOJHOIO  MHAACHUS C  IOMOUIBIO
MaTEMaTUYECKOTO MasATHUKA.
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Paspnes 3. D1eKTPOMArHUTHOBIE SIBJICHUS.

[locTosstHHBIE MarHuThl. MarnutHoe mnone. MarHuTtHOE TmONIE 3EMIIH.
MarHutHOe moJie 3JIEKTpUYecKOro Toka. [IpuMmenenume marauToB. JlencTBue
MAarHuTHOTO TOJII HAa NPOBOJHMK C TOKOM. OJEKTpOABHUrareib. SBiueHue
JJEKTPOMAarHUTHOM  MHAYKUMU.  MarHutHeld ~ mOTOK.  Hampasienue
MHAYKIMOHHOTO ToKa. IlpaBuno Jlenna. Camoumnaykuwms. IlepeMeHHbIH
anekTpuueckuil Tok. Tpanchopmarop. [lepenaya snekrpuyeckoit 3Heprun

Jlabopamophuie padbomost u onvimot.

1. M3yuyeHue MarHMTHOIO IOJISI IOCTOSSHHBIX MarHUTOB.

COopKa 3JeKTpOMarHuTa U ero UCIbITaHue

N3ydeHne nericTBUsS MAarHUTHOTO OJISI HA IPOBOJIHHUK C TOKOM
N3yuyenue paboThl ANEKTPOABUTATEINS IOCTOSTHHOTO TOKa
N3yuyeHue SBIEHUS AIEKTPOMArHUTHON UHIYKIIMH
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Paznen 4. DiieKTpOMArHuTHbIEe KOJI€OAHUS U BOJIHBI.

Konpnencarop. KonebarenbHbiii KOHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHbBIE
KOJIeOaHHUs. BoiHyX1€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMSI.
DNEeKTpOMarHuTHbIE BOJHBL. VICHOIB30BaHME 3JIEKTPOMArHUTHBIX BOJH IS
nepenayn uH(popMauu. CaoiicTBa AIIEKTPOMAarHUTHBIX BOJIH.
DnekTpoMarHuTHas npupoja ceera. lllkana 3neKTpoMarHuTHBIX BOJIH.

Jemoncmpayuu.

1. CpoMcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.



Paspnes S. DiieMeHTBI KBAHTOBOM QU3MKH.

Omneitel Pezepdopaa u minanerapHas mojens aromMa. Mojens aroma bopa.
Hcnyckanue v noryoneHne cBeta arToMmoM. KBaHThl. JIMHEYaThIe CIEKTPHI.

PapnoaktuBHocTh. Aunbda, Oera- u ramma-uznyudenus. CrtpoeHue
aToMHOro  sngpa. HyxknonHas Mozens  atomMHOro  sapa.  M3oromsl.
PannoaxtuBHbIe npeBpamienus. llepuon nonypacnaaga aTOMHBIX s1€ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUSI 3apsAI0BOIO U MACCOBOT'O YMCEIL.
OHeprus CBsI3U aTOMHBIX sAnep. CBsi3b Macchl M dHEpruu. Peakiuu cuHTesa n
nenenus anep. Mecrounuku sneprun ConHIa u 3BE3 .

Snepnas sHepreruka. JIeMCTBUS pagMOAKTUBHBIX M3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpsl U3JIyYEHHUs U MOTJIOIICHHUS.

CHeKTphl pa3IMYHbIX T'a30B.

Cnektp Boaopo/a.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOUINX U3ITYUEHUI.

Peruncrpanus uzimydeHus: NpupOAHBIX MUHEPAIIOB U ITPOJYKTOB.
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Paszpnes 6. Beestennasi.

Crpoenne n macmtaObl BeenenHoil. Pa3Butue npeactaBieHuil o cucteme
mupa. Ctpoenue u Macmtadbl ConHeuHon cucteMbl. Cucrema «3emusi—IlyHay.
@u3nyeckas NpUPOAA IUIAHETHI 3€MJISI U €€ €CTECTBEHHOI'O CIyTHHUKA JIyHBI.
[Inanetei. Manbie Ttena ConHeuHoil cuctembl. ColHEYHass cucremMa —
KOMIUIEKC TeJl, UMEWIMX o00iee mnpoucxoxjaenue. Mcmnonb3oBaHue
pe3yJbTaTOB KOCMHYECKUX MCCJIEIOBAaHUN B HAayKe, TEXHUKE M HAPOJHOM
XO035MCTRBE.

Jlabopamophuie pabomo.

1. Onpenenenue pa3MepoB JIyHHBIX KPaTEPOB

2. OnpenieneHre BLICOTHI M CKOPOCTH BHIOPOCHI M BEILIECTBA M3 ByJIKaHA Ha
cinytHuke fOmurepa Ho.

IHoBTOpHTEIHLHO-00001IAXOIIIMIA MOTYJIb.

[ToBTOpUTETHLHO-0000IIAIOIINI MOJTYJIb npeaHa3HaueH JUTSt
CUCTEMATH3allMM ¥ OOOOIIEHHMS] MPEAMETHOIO COJEpXKAHHMS W OIbITa
NEeSATENbHOCTH, IPUOOPETEHHOTO MPHU MU3YUYEHHH BCEro Kypca (DU3MKH, a TAKKe
JUIsl IOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy IO (U3HKE IS
oOyyJaronuxcsi, BBIOpaBIIMX 3TOT Y4EOHbBIN IPEIMET.

[Ipyn W3yyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJIbl JICSITEIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTCsl JOCTHKEHUE
OpEeIMETHBIX W METalmpeIMETHBIX IUIAHHUPYEMBIX pPE3yJIbTaToB OO0ydYeHUS,
(dopMHpyETCsl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
WCCIICJIOBAHUS SIBJICHUN MIPUPOBI U TEXHUKH, OBJIa/ICHUE YMEHUSIMH OOBSICHATD
(du3nueckue SBJICHUSA, IPUMEHSS NOJyYCHHbIE 3HAHUS, PEIaTh 3aJa4d, B TOM
YKCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyuHIMIIHAIBHO ~ JEATENBHOCTHBIM  XapakTep  JaHHOrO  pasjelna
peanu3yercs 3a CUET TOro, YTO OOYHArOIIUECS BBITOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpejiaraercs:

e Ha OCHOBE IIOJIyYEHHBIX 3HAaHUU pPACMO3HABaTh U HAYYHO OOBACHSTH
(du3nyueckue sIBICHUS B OKPY KaIOILIEl MPUPOJIE U MOBCEIHEBHON KU3HH;



UCIIO0JIb30BaTh HAYYHBIE METOJ/bl UCCIICIOBAHUS (DU3UUECKUX SIBIICHUM, B
TOM YHUCJE€ IS TPOBEPKA THUIIOTE3 M TMOJYYEHUS TEOPETHUYECKUX
BBIBOJIOB;

OOBSICHSITh HAy4HbIE OCHOBBI HamboOJiee BaXHBIX JIOCTHXKCHUUN
COBPEMEHHBIX TEXHOJIOTUM, HAIPUMEP, MPAKTUYECKOTO HCIOJb30BAHUSA
pPa3IMYHBIX HWCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA MPEBPAILLCHUS M
COXpPaHEHHMS BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @Qu3nku Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs
HaIpPaBJICHO Ha JIOCTHXKEHHUE JIMYHOCTHBIX, METAMpPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB.

B pesynprare wusyueHuss (U3MKM Ha ypPOBHE OCHOBHOIO OOIIETO
oOpazoBaHust y oOyuarmierocs OyayT cOpMHUPOBAHBI  CIIEIYIOIIHE
JUYHOCTHBIC PE3YyJIbTAThl B YACTHU:

e 1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e — TIPOSIBJICHHE UHTEpEca K HCTOPUM U COBPEMEHHOMY COCTOSHHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

e — IIEHHOCTHOE OTHOIIIEHHUE K JOCTHKECHUSM POCCUUCKUX YUEHBIX-(DU3UKOB,;

e 2) rpakIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJCHUU OOIIECTBEHHO
3HAQUMMBIX W OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN (PU3UKY;

e — OCO3HAHME BAXXHOCTH MOPAIbHO-ITUUYECKUX MPUHIUIIOB B JCSITEIHLHOCTH
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIUTAHUS:

e — BOCIIPUATHUE ICTETUUYECKUX KAYECTB (PU3NUECKON HAYKU: €€ TAPMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HAaHHUE IIEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
MO3HAHHUS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEUIIEH
COCTaBJISIIOIIEN KYJIbTYPBI;

e — pa3BUTHUE HAYYHOH JII0OO3HATEIHLHOCTH, MHTEpPECA K UCCIEI0BATEILCKOM

NeSITeNbHOCTH;

e 5) (¢opvupoBaHusi KyJAbTYPbl 310POBbSI H 3IMOLMOHAJIHLHOIO
0J1aromnoJIy4us:

e — OCO3HaHME UEHHOCTH 0e30macHOro oOpas3a XU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpaBUI O€30MacHOrO MOBEACHUS Ha
TPAHCIIOPTE, HAa JIOPOrax, C AJIEKTPUUECKUM U TEIJIOBBIM 000PY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBbiKa pedIeKCHM, MPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4eJIOBEKa;

e 6) TPYI0BOI0 BOCIIMTAHUA:

e — AKTHMBHOE Y4yaCTH€ B PELICHUM MPAKTUUECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTelbHON OpraHu3aluu, TOpOoJa, Kpas) TEXHOJIOTUYECKOU U
COLIMAJIbHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE€ U (PU3NYECKHUX
3HaHUK;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO PO ecchil, CBI3aHHBIX C PUBHKOM;

e 7)3K0JOrHYe€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMA Ha MPUMEHEHHE (DU3NUYECKUX 3HAHUU JJIsl pelIeHUs 3a]a4 B
o0JlacTU OKpY>Karollel Cpeibl, TUIAHUPOBAHUS IMOCTYNKOB U OILICHKH HUX
BO3MO>KHBIX MOCJIEACTBUN JIJIsi OKPYKAIOIIEH CPe/Ibl;

e — OCO3HaHUE TJIO0ATBHOTO XapaKTepa IKOJOTUUYECKUX MPOOJIEM U MyTel UX
pelieHus;

e 8) aganTanum K U3MEHSIOUIMMCS YCJOBUAM COLUMAJIBLHOM U NMPHPOIHOM
cpeabl:



- HOTpC6HOCTB BO BSaHMOﬂeﬁCTBHH IIPHU BBIITIOJIHCHUU I/ICCJIGI[OBaHI/Iﬁ u
ITPOCKTOB CI)H3H‘I€CKOI>1 HanpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHHAM

ApYTHUX;

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO
JEATEIIbHOCTD;

e — TMOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWI, B TOM YHUCIE
dbopmyupoBaTh UJEH, MOHATUS, THUNOTE3bl O (PU3MYECKUX OOBEKTaX U
SBJICHUSIX;

e — oOCO3HaHHWE Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B
00J1acTH (PU3UKHU;

e — IUIAHUPOBAHHME CBOErO PA3BUTHS B NMPUOOPETEHUU HOBBIX (PHU3UUYECKUX
3HaHUK;

e — CTpEMJICHHME aHAJIM3UPOBATh U BBIIBISATH B3aUMOCBS3H IPHUPOABI,
oOlIecTBa U 3KOHOMHMKH, B TOM YHCIIE€ C HCIOJIb30BAaHUEM (PU3UYECKHUX
3HAHM;

e — OILICHKAa CBOMX JACHCTBHM C y4ETOM BIIMSHUSA Ha OKPY KAIOLIYI Cpeny,

BO3MOYHBIX TJIOOQJIbHBIX MOCIEACTBUM.
METANPEIMETHBIE PE3YJIbTATDI

B pesynprare ocBoeHHsI mporpamMmbl 1Mo (pu3MKe HAa ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromierocss  OyayT  cOpMHUpPOBaHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITNE MO3HABaTENIbHbIC
yHHUBEpCaJdbHbIe Y4YeOHBbIE JEWCTBUSA, KOMMYHUKATHBHBIC YHHBEpPCATbHBIC
ydeOHbIe ACHCTBUS, PETYIATUBHbBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBHSL.

ITo3naBaTe/bLHBIE YHUBEPCAJIBbHLIC yqeﬁﬂble HeﬁCTBHH

Bba3oBble Jiornyeckne aeiicTBU:

e BBUBIIATH M XapaKTE€pPU30BaTh CYIIECTBEHHBbIE MNPU3HAKA OOBEKTOB
(s1BNIEHUN);

e YCTaHABIMBATh CYILIECTBEHHBIN IMPU3HAK KJIACCHU(PUKALMH, OCHOBAHUS
JUTst 0000IIEHUS U CPABHEHUS;

e BBIBIIATh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMaTPUBAEMBIX
(dakrax, JaHHBIX W HAONIOACHUSX, OTHOCSIIMXCA K (PU3HYECKUM
SBJICHUSIM;

e BBIBIIATh PUYUHHO-CIIEJCTBEHHBIE CBS3H MPU U3YUYEHUU (PU3UUECKUX
ABJIGHUA W TPOLIECCOB, J€JNaThb BBIBOJAbI C HCIOJb30BAHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUH, BbIIBUTaTh THIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pelieHuss y4eOHOM (hr3HUecKoit
3a/1auM (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP Haubosee
MOAXOJSILEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

e HCINOJNb30BaTh BOMNPOCHI KaK  HCCJIEAOBATEIBCKUI  HMHCTPYMEHT
MO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IUIaHYy  OIIBIT,
HECJIOKHBI (U3UUECKUI HKCIIEPUMEHT, HEOOJIbLIOE HCCIIEIOBAaHUE
(hU3UYECKOTO SIBJICHUS,

e OLEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITEIbHO  (OpMyYJIUPOBaTh  O0OOIIEHHSI U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOr0 HAOJIOICHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX
MPOIIECCOB, a TaK)XE BBIIBUTATh MPEJNOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSATD PA3JIMYHbIE METObI, MTHCTPYMEHTBI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAT0KEHHONU yueOHON
dbuznyeckou 3a1auu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIBHYIO (OpPMY MpEACTaBICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUAMU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIILHBIC y‘leﬁﬂble IleﬁCTBHH:

B X0/ie 00CYXJIeHHUs y4eOHOro Marepuaa, pe3yjabTaToB J1ad0paTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOIPOCHl MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJEH, HALEICHHbIE HA pEUICHUE 3aJaud U
nojJiep>kaHue OJaroxenareIbHOCTH OOLIEHUS;

COIMOCTABIISATh CBOU CYXJICHHUSI C CYXICHUSMU JPYTMX YYaCTHUKOB
Jyanora, OOHapy»KMBaTh pazMyue U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
NyOJMYHO MPEACTAaBIATh PE3YJbTAThl BBIIOJHEHHOIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MpPU PEIIEHUU KOHKPETHON (u3nyecKon
poOJIeMBI;

NPUHUMATh LEIM COBMECTHOM  JI€ATENbHOCTH, OpPraHU30BbIBATh
JNEUCTBUA N0 €€ JIOCTHKEHHUIO: paclpeleisaTh poyik, OOCYXIaTbh
MPOIIECChl U PE3YyJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJIMHHUPYSI CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOLIMU MPOIYKT MO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerJIHTI/IBHLIe YHUBEpPCAJAbHLIC yqeﬁﬂble )]EﬁCTBPIH

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBl B JKM3HEHHBIX M y4e€OHBIX CHUTyalHUsX,
TpeOYIOIIUX JJIsl PEIIeHHs] PU3NYECKUX 3HAHMIA;

OPUEHTUPOBATBCS B PA3JIMYHBIX MOAXOAAX TMPUHATHA PpELICHUN
(MHIMBUAYaTbHOE, PUHATHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
rpynmnoim);

CaMOCTOSATEJILHO COCTAaBJISATh AITOPUTM PELICHUS (PU3MYECKOW 3aJ1auu
WIA IUIAaHA HCCIIENOBaHUS C Y4YETOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIL, AMOIUOHAJIbLHBIN UHTE/JIEKT:



JlaBaTh AJEKBATHYIO OLEHKY CHUTyallud M I[pearaTh IUlaH €€
WU3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHUS (HEIOCTHXKEHHS) pe3yJbTaToOB
JeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCJIE B XOJ1 BBIIIOJTHEHUS
(U3HYECKOr0 MCCIENOBAaHMSA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LIeJIU U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpPYyroro 4eloBeKa B XOA€ CIOpa WIH
JUCKYCCUM HAa HAy4yHyIl TEeMy, [OHMMAaTh MOTHUBBI, HAMEpPEHHUSA U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pElIEHUU (PU3MYECKUX 3a]ay
WIHM B YTBEPKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHuy oOyueHus B 9 KJjacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCU€Ta, MarepuajgbHas TOYKa,
TpaeKkTopusl, OTHOCHUTENBHOCTD MEXaHUYECKOTO JIBUOKCHHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHue, [IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, HEBECOMOCTh U MEPErpy3Ku, LUEHTP TSHKECTH, aOCOJIFOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPIOIO Tella, PABHOBECHE,
MEXaHUYECKUE KOJIeOaHHsI U BOJHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK,
DJIGKTPOMArHUTHBIC BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTb,  CIEKTPbl  HCIIyCKaHUS U
NOTrJIolIeHus, anb(da, OeTa- U raMMa-u3JIy4eHHUs, U30TOMNbI, slepHas
HHEPreTUKa;

pasnuyarh SABJICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEMHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENMHOE ABUKEHUE, CBOOOJAHOE
najeHue  TeJ, PABHOMEPHOE  JABWKEHHUE 1O  OKPYXHOCTH,
B3aUMOJICUCTBHE  TEJ, PEAKTUBHOE JBUWXKEHHUE, KoJjebaTelbHOe
JIBIKEHUE (3aTyxaroluMe W BbIHY)XJICHHbIE KoJieOaHUs), PE30OHAHC,
BOJIHOBOE  JIBIDKEHHME,  OTpaXEHUE  3BYyKa,  MNPSMOJMHENHOE
pacnpocTpaHeHUe, OTpPaKEHUE U MPEJOMIIEHHE CBETa, IMOJHOE
BHYTPEHHEE OTPaKEHUE CBETA, Pa3joKE€HHUE OENOro CBeTa B CHEKTP U
CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JIMUCIEPCUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3IIyUYECHHS)
[0 ONUCAaHUIO HMX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpYy»XaroleM MHupe (B TOM yucie (U3HYECKHE SIBJICHUS B MPHUPOJE:
OpUIUBBL W OTJIMBBI, JBWKeHHE TulaHeT COJHEYHOM CHCTEMBI,
PCaKTUBHOE JBIKEHHE JKMBBIX OPTaHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHAaMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIIOrMYECKOe JeHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOI'O  HU3JYyYEHHUH,
€CTECTBCHHBIM  paJMOaKTUBHBIAH  (OH,  KOCMHUYECKHE  JIy4H,
paZMOaKTUBHOE M3Iy4YCHHE TMPUPOJHBIX MHUHEPAJIOB, JCUCTBUE
pPaZMOaKTUBHBIX W3IIyYeHWH Ha OpraHu3M uYeloBeKa), MPU ITOM



NEPEeBOIUTh  NPAKTUYECKYID  3aJady B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUN;
ONKCHIBATh W3YYEHHBbIE CBONCTBA Tell M (PU3MYECKUE SBICHUS,
UCIOJIb3Ysl (PU3NYECKUE BEIMUYUHBI (CPENIHSAS U MTHOBEHHAs CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YINPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOrO MaJEHUsl, BEC Tella, UMITYJbC Tela, UMITYJIbC
CWJIbI, MEXaHHuYecKasi paboTa MU MOIIHOCTb, MOTEHIMAIbHAS SHEPrUs
Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
CKaTOW NPY>KUHBI, KUHETUYECKas SHEPrus, IOJHas MeXaHU4decKas
JHEpPrus, MEepPUOJ U YacToTa KoJieOaHWHM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETA, IOKAa3aTejb MPEIOMIICHUS
Cpellbl), MpPU OIMCAHWU TMPABWIBHO TPAKTOBaTh (PUINUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS M E€JUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTb (POPMYJIbI, CBS3BIBAIOLIME JaHHYIO (DU3HMUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaThb CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHIMUI CYNEPHO3UIUU CUJI, MPUHUUI OTHOCUTENIbHOCTU [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHHSI U
NPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3apsiIOBOTO M MacCOBOIO
qyucell TMpU SAEPHBIX pPEAKUUsAX, OPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHHE U3 2—
3 JOrMyeckux IIAaroB € ONOpPOM Ha 2—3 U3YYEHHBIX CBOMCTBA
(bu3HYECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;
pemarb pacy€THble 3ajaud (OomMparollMecs Ha CHCTeMy U3 23
YpaBHEHUH), MCHOJb3Yysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOILINE
(¢u3nuecKre BEJIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3aJayu
3alMChIBATh  KPATKOE yCIOBHUE, BBIABIATh HEAOCTAIOIIME  WIIU
M30bITOYHBIE JAHHBIC, BHIOUPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUISL pELIeHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAaUeHUS (PU3HUECKON BEJINYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MNpPU IMOMOILU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIO0BAaHUS, BBIIEIAThH
IIPOBEPAEMOE MPEINOJIOKEHUE, OLICHUBATh IPABMIBHOCTh MOPSAKa
NPOBEICHUSI HCCIIEOBaHUs, JeJlaTb BbIBOJbL, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUH U OIBITOB;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(bu3HYECKUX CBOMCTB TN (M3y4YeHHE BTOPOro 3akoHa HproTOHA, 3aKoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOJIEOAHUN MPYKUHHOTO
MasiTHUKA OT MAcChl rpy3a 1 )KECTKOCTH MPYKUHBI U HE3ABUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJeOaHuM, MNPSMOJUHEUHOE paclpoCTpaHEHUE
CBETa, pa3jlOXKeHUEe Oenoro cBeTa B CHEKTpP, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300paXkeHHsI ITpeIMETa B
coOuparoiel JuH3e, Ha0II0IeHUE CIIOIIHbBIX U JIUHENYaThIX CIIEKTPOB
U3ITyYEHHUsI): CAMOCTOSITENIbHO COOMpATh YCTAHOBKY U3 H30BITOYHOIO



Ha0opa 00Opy/IOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 PE3yIbTaThl,
bopmMyIHpOBaTH BHIBOJIBI,

OPOBOAWTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHIA,
ONpeJeNsisi CpeAHee 3HaueHHEe U3MepAeMOr BeIUYMHbl ((poKycHOe
paccrosiHie coOuparomiell JuH3bI), OOOCHOBBIBATH BBIOOP cIocoba
U3MEpEeHHUs (M3MEPUTENLHOTO TpUdopa);

NPOBOANTH HCCIIEJIOBAHUE 3aBHCUMOCTEH (DU3MUECKUX BEIUYUH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH IMyTH OT BPEMEHHU
[P paBHOYCKOPEHHOM JABMXEHUHM 0€3 HayalbHOW CKOPOCTH, MEPHOJa
KOJIEOaHUI MaTEMaTHYECKOTO MAasiTHUKA OT JJIUHBI HUTH, 3aBUCIMOCTH
yIila OTpaKeHMUs! CBETa OT yrJja MaJIeHUus W yIia MpeIoMJIEHUs OT yria
NajJieHus): IUIaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (UKCHpPOBATh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
($U3UYECKUX BEJIMYMH B BHUJI€ TaONMUIl U rpadUKoB, JAeiaTh BBHIBOJLI MO
pe3yibTaTaM UCCIIEIOBaHUS;

IPOBOJUTH KOCBEHHBIE W3MEpEeHHsI (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOPCHHE Tela IpH pPaBHOYCKOPECHHOM JBI)XCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO3PPULIHUEHT
TPEHUS CKOJBKECHHSI, MEXaHMYecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KoileOaHWid MaTeMaTHYeCKOro W MPYXHUHHOTO MAasTHUKOB,
ONTHYECKass cuja CcoOMparolleld JIMH3bL, PAJUOAKTUBHBIA  (POH):
IUTAHUPOBATh U3MEPEHHSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUs, CJleays MPEeAIOKEHHON  WHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHWE BEIWYMHBI W aHAIW3UPOBATHh TOJIYYCHHBIC
pEe3YyJIbTAThI C YYETOM 3aJaHHOW MOTPELIIHOCTH U3MEPEHHUI;

coO0aTh MpaBWia TEXHUKM Oe30macHOCTH Mpu  pabore ¢
71a00paTOpHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKH HM3YYEHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IJIJAHETapHas MOJEJIb aTOMa, HYKJIOHHas
MO/I€JIb AaTOMHOTO SI/IPa;

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHUCAaHWs (B TOM YHCIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakKera,
9XO0JO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHONB3Yys 3HAHUSA O
CBOMCTBaX (U3MUECKUX SIBICHHUM M HeoOXxoauMmble (U3MUECKue

3aKOHOMEPHOCTH,;
UCIIONb30BaTh CXEMBI M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEITBHBIX npudOpOB 17}

TEXHOJIOTUYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO-MPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJIsi TOCTPOCHUSI MU300pKEHUN B IJIOCKOM
3epKajie U coOMparolle JIMH3E;

NPUBOJIUTHL MOpUMEPHl  (HAXOAUTh HWH(OpMANMIO O TIpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOU
YKU3HU JIJI9 00ecriedeHus 0€30MacHOCTH MpU 0OpaIlleHUH ¢ TPUuOopamMu
U TEXHUYECKUMH YCTPOUCTBAMHM, COXPAHEHUS 3/I0POBbSI U COOTIOICHUSI
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KaIOILEH CPEJIE;
OCYILECTBJISITh TOUCK HH(popMauu (U3MYECKOTO COJEpKaHUs B
NutepHere, caMmocToATeNbHO (OpPMYNIHpPYs TOUCKOBBIM  3ampoc,
HAaxOJWTh  TyTH  ONPENENICHHUs]  JOCTOBEPHOCTH  MOJYYEHHOM



uH(pOpMAlMM Ha OCHOBE MMEIOUIMXCS 3HAHUM W JIONOJHUTEIbHBIX
VMCTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBHINOJHEHUWH YYEOHBIX 33JaHUl  Hay4HO-
NOMYJSIPHYIO JIUTEpaTypy (PHU3NYECKOTrO CcolepKaHHsl, CIPABOYHBIC
Marepuaibl, pecypcel cetu  MHTepHer, BnaaeTte npuéMaMmu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMHU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX HCTOYHHKOB (PM3HUECKOTO COAEpPKAHUSA,
myOJIUYHO IIPEACTABIIATD pe3yJIbTaThl IIPOEKTHOU WIn
MCCIIEIOBATEIBCKON IESITENBHOCTH, IIPU 3TOM IPaMOTHO MCIOJIB30BAThH
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aeMmoro paszeiia (U3UKd U
COMNPOBOXK/IaTh BHICTYIUICHUE MPE3EHTALUEeH ¢ y4e€TOM O0COOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KUJIACC
HaumenoBanue KoJsmn4yecTBo 4acoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3ie/ioB U TeEM Konrposbnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypPChI
NporpaMmelI padoThI padoThI
bubnnorexa [HOK
! 3aKOHBI MEXAHHKH 31 ! https://m.edsoo.ru/7f41a4a6
) MexaHn4decKue 9 ) bubmnoreka [IOK
KOJIeOaHUs ¥ BOJTHBI https://m.edsoo.ru/7f41a4a6
3 DNeKTPOMarHUTHBIC 91 5 bubnmnoreka [JOK
SIBJICHUS https://m.edsoo.ru/7f41a4a6
4 ONEeKTpOMarHuTHbIE 9 bu6numorexa [IOK
KoJIeOaHHS U BOJTHBI https://m.edsoo.ru/7f41a4a6
5 DJIeMEHThI KBAaHTOBOM 17 but6mmoreka [{OK
¢buzuku https://m.edsoo.ru/7f41a4a6
butmmoreka [JOK
6 Beenennaz 10 2 https://m.edsoo.ru/7f41a4a6
7 [ToBTOpEHME 5
OBIIEE KOJIMYECTBO 102 10
YACOB I10 ITPOTPAMME




ITOYPOYHOE INIAHUPOBAHMUE

9 KJIACC
N KosmuecTBo yacos I
° ara
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero U3yYeHHs
padoThI padoTbI
1 OcCHOBHBIE TIOHATHS MEXaHUKU 1
) PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1
3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS 1
4 CKopoCTh Tela Ipu HepaBHOMEPHOM JIBUCHHUN 1
Yckopenue. PaBHOYCKOPEHHOE NIPSMOIMHENHOE
5 JIBIDKEHUE 1
I'padpuxu 3aBUCUMOCTH CKOPOCTH OT BPEMEHU NPU
6 PaBHOYCKOPEHHOM JIBH>KEHUH 1
[lepemerienue npu paBHOYCKOPEHHOM HPSIMOJIMHEHHOM
7 JBU>KEHUHN 1
JlabopaTtopnas pabora Ne 1 «MccnenoBanue
8 PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBHKCHHUSD) 1 1
9 CBobonHOe najsieHue 1
10 | IMepemerenue 1 CKOPOCTH MPU KPUBOJIMHEHHOM 1




JBWO>KEHUU. [[BH>KEHUE Tesa 1o OKPY>KHOCTH C
MOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO

I[BI/I)KCHI/IG TCJIa 110 OKPYKHOCTHU C ITOCTOSTHHOM 10

1T | momymo cropocTsio

1> | Peuenue 3ana4 no Teme «MexaHUYECKOE ABHKCHHE)
Konrtponsnas padora Ne 1 o teme «MexaHndeckoe

13| xBmxenne»

14 | Hepssiii 3akoH HeroToHa

15 BsanmoneiictBue Ten. Macca Teia

16 | Bropoii 3akon HetoToHa

17 | Tperuii 3akon HeroToHa

18 | AABIKCHHE HCKYCCTBEHHBIX CITyTHUKOB 3eMIIH

19 | HesecomocTs u neperpysku

20 JBm>xeHue Tenna moj ASHCTBUEM HECKOJBKHUX CHII

o1 | Pemenne 3amau no reme «3akoner HproToHa»

77 | Konrponbsnas padora Ne 2 1o teme «3akoHs! HprotoHay

23 | Ummyibc. 3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE




NIBIDKEHHE

Pemenune 3anau

24

75 | Mexanudeckas padoTa 1 MOIIHOCTH

26 Pemenne 3agau

27 Pabora u moTeHMaNbHAS YHEPT U

og | Pabora u kuHETHYCCKAS SHEPTHS

79 | 3aKOH COXpaHEHMs MEXaHHYECKOM SHEePruu

30 | Pemenue 3anaq mo teme «3aKOHBI COXPAHCHHSD)
Kontpomnbnas padora Ne 3 o teme «3aKOHbI

31 | coxpanenus»

3p | MaTeMaTH4ecKuit ¥ NPYKUHHBIA MasTHUKH
[lepuox xonebaHuit MaTEMaTUYECKOTO U MPY>KUHHOTO

33 | masiTHHKOB
JlaboparopHas pabota Ne 2 «V3yuenue xoneOaHmii

34 | MaTemMaTHYECKOrO M NPYXKHHHOTO MASTHHKOB

35 | JlaboparopHas padota Ne 3 «3mepeHue yckopeHust

CBO60,I(HOFO naacHus C IOMOIIBIO MAaTCMAaTHYCCKOI'O




MassiTHHKa

Brinyxennslie konebanus. Pezonanc

36
37 Mexann4decKre BOJIHEI
38 CBoiicTBa MEXaHHMYECKHUX BOJIH

Pemenne 3agau o reme «MexaHnueckrue KojacOaHus 1
39 | Bonub»

Kontponbnas padota Ne 4 o teme «MexaHndeckue
40 | xoneGanus u BONHB
41 IlocTossHHBIC MATHUTEI
42 MarauTHoOE€ TI0JIe

JlaboparopHas pabota Ne 4 «/3yueHrne MarHUTHOTO
43 TI0JISI TIOCTOSTHHBIX MarHUTOBY
44 MarsuTtHoe 1oie 3eMIIu
45 MarauTHoO€ moJie IEKTPUIECKOTO TOKa
46 [IpuMeHeHrne MarHuToB

JlabopaTtopHnas padora Ne 5 «COopKa 1eKTpOMaruuTa u
47

€ro MCIIBITAHHUC)




JlelicTBME MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

48
JlabopartopHas pabota Ne 6 «M3yueHue neicTBus
49 | MarHMTHOTO OIS HA IPOBOIHHK C TOKOMY
50 | O7meKTpoxBHUTaTesh
JlabopaTtopHas pabota Ne 7 «M3yuenue paboThI
S1 ANEKTPOJIBUTATENS TOCTOSTHHOTO TOKa»
50 | “IBIeHME 2ICKTPOMATHUTHON HHIYKIUH
53 MarauTHbIN TOTOK
54 Hanpasnenne naaykunonHoro toka. [Ipasuio Jlenna
JlabopaTtopHas padota Ne 8 «3yuenue siBIeHUs
55 | aeKTPOMATHUTHON HHIYKIHI
56 | CamomHAyKIMS
57 | IlepeMeHHBIN 2MEKTPUYCCKUH TOK
58 | Tpancdopmarop
59 | Ilepemaya sneKTpHUUSCKON SHEPTHH
60 | Peluenue 3a1a4 no reme «INEKTPOMATHUTHBIC SIBJICHUS
61 | KourponsHas paGora Ne 5 110 TeMe « DIEKTPOMArHiuTHBIE




SABJICHUA»

62 | Konzencarop
Konebarenbublit kKoHTYp. CBOOOIHBIE
63 AIEKTPOMATrHUTHBIC KOJIeOaHUs
64 | BEIHYXKICHHBIC JJICKTPOMArHUTHBIC KOJICOaHNMs
65 | DVCKTPOMArHUTHBIC BOJIHBI
Hcnonbs3oBanne >I€KTPOMArHUTHBIX BOJIH JUTSI TIEpeIadu
66 uHdopMaIuu
67 | CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH
68 | DTCKTpOMarHuTHas pHpPoa CBETa
69 | llIkana 51eKTpOMarHUTHBIX BOJIH
Kontponbnas padota Ne 6 mo TeMe «DneKTpOMarHiuTHHIE
70 | kome6aHmUs 1 BONHB
71 | Poroaddext
77 | Ctpoenue aToma
73 | CHEKTPBI HCITYCKAHMUS U MOTTIOICHHS
74 PannoakTuBHOCTH




CocTaB aTOMHOTO AApa

75
7¢ | PaanoakTHBHBIC PEBpAIICHAs
77 S nepHbie CUITBI
78 S nepHblie peakuuu
JedekT Macchl. DHEPreTHYECKUN BBIXO SIIEPHBIX
79 peakuuin
go | Peuwenue 3anaq
g1 | Henenue snep ypana. Ilennas peakius
gy | AlnepHslit peakTop. SnepHas SHEpreTuKa
83 TepMosimepHbIe peakin
JleficTBUA paJOAKTUBHBIX U3JIyYECHUN U UX
84 | npumenenue
g5 | O7eMeHTapHBIC YaCTHIIBI
Pemenne 3anad mo reMe «21eMeEHTHI KBAHTOBOU
86 buzukm»
87 | KontponbHast pabota Ne 7 o TeMe « DIeMEeHThI




KBaHTOBOU (U3NKI»

Ctpoenue u macmtadbl Beenennoit

88
PazButue npeacrasnenuii o cucreme mupa. CtpoeHue u
89 | macmTa6br CONHEYHOM CHCTEMBI
90 | Cucrema 3emnst—Ilyna»
duznueckas Ipupoaa MIAHETHI 3eMJid U ee
91 €CTECTBEHHOTI'O CITyTHUKA JIyHBI
JlaGopaTtopHas padota Ne 9 «Onpezenenne pasMepoB
92 | nyHHBIX KpaTepOB»
93 IInanerst
JlabopaTtopnas padota Ne 10 «Onpenenenue BHICOTH U
94 | CKOpPOCTH BHIOpOCA BEIIECTBA U3 BYJIKaHA Ha CITyTHHKE
IOnurepa Mo»
95 Mauibie Tena CoJTHEUHON CUCTEMBI
ConnHevHasi cuctTeMa — KOMILIEKC TeJl, UMEIOIUX o01Iee
96 MIPOMCXOKICHHE
Hcnonbs3oBanue pe3yabTaTOB KOCMUYECKUX
97 | mccnenoBanuii B Hayke, TEXHUKE W HAPOIHOM XO3SHCTBE
98 | Pemenue 3amau mo Temam Kypca usuku 9 kiacca




99 Hrorosas KOHTPOJIbHAasA pa60Ta

100 | OboOmeHkE 1 TOBTOpEHHE

101 | O60061IeHHE U TOBTOPECHHE

102 | O60061IeHNE U TOBTOPECHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYHEHUKA

o ®usuka, 9 knacc / [lypsimesa H.C., Baxeesckas H.E., Yapyrun B.M.,
000 «IPODPA»; AO «MN3narenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJISI YUUTEJIA
o ®usuka. 9 knacc. Meroaunueckoe nocodue / [lypoimesa H.C.,

Baxeesckas H.E., Hapyrun B.M., OO0 «IPODA»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET
e http://school-collection.edu.ru

e https://m.edsoo.ru
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