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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1o ¢pusuke i 7-9 K1accoB OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1. ®enpepanbHblii 3aKkoH oT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoBanum
B Poccuiickoit @enepanuun» (¢ usM. u aoi., Beryn. B cuiay ¢ 01.09.2020);

2. Tlacmopr nammoHampHOTO TpoekTa «OOpazoBanme» (yTB. mpesumuymom CoBera INpH
[Ipesunente PO no crparerndyeckoMy pa3BUTHIO M HAIMOHAIBHBIM MPOEKTaM, IIPOTOKOI OT
24.12.2018 Ne 16);

3. TocymapcrBennas mporpamma Poccuiickoii @enepamnun «Pa3sutie obpasoBanus» (yTB.
[Mocranosnennem [lpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPKACHUM TOCYyJapCTBEHHOM mporpammsl  Poccuiickoii  @enepannn  «Pa3zButue
00pazoBaHUs»;

4. ®@enepanbHBIi TrOCylapCTBEHHBIH 0Opa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIIEro
obpazxoBanmsi (ytB. IIpumkazom MuHucTtepcTBa 00pa3oBaHUsT W Hayku Poccuiickoin
beneparuu ot 17.12.2010 Nel1897) (pen. 21.12 2020)

5. Ilpodeccuonanbupiii  cranmapt «llemaror (memaroruyeckas JEATEIBHOCTH B
JIOIIIKOJIbHOM, HadaJIbHOM OOIIeM, OCHOBHOM OOIIeM, cpemHeM o0IeM o0pa3oBaHUM),
(BoctuTarenpb, yuutens)» (pea. ot 16.06.2019) (Ilpumka3 MwuHKcTepcTBAa Tpyaa u
cormanbHOM 3amuThl P® oT 18 okTsa6ps 2013 r. Ne 544H, ¢ U3MEHEHUSAMH, BHECEHHBIMHU
npukazoM MuHHCTepcTBa Tpyna U comzamuTel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016
r. No 422h);

6. Meroauueckue  peKOMEHJAUMKM 1O  CO3JaHMI0 W (DYHKIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aIUAX, PACIIONI0KEHHBIX B CEIbCKOM MECTHOCTH M MAallbIX
ropojax, LEHTPOB  0OOpa30BaHMsA  €CTECTBEHHO-HAy4YHOM M  TEXHOJOTHYECKOH
HampasiieHHocTel («Touka pocta») (YTBepkAeHb  pacmopshHKEeHHEM MunucrepcTBa

npocsemenus Poccuiickoii ®enepanuu ot 12 saBaps 2021 r. Ne P-6);

7. Tlporpamma ocHOBHOro obuiero oopazoBanus. ®Pusmka. 7 - 9 kmaccel (aBTopsl: A.B.
[epbikun, H.B. @unonosuy, E.M. I'ytauk). @usuka. 7-9 knaccel: paboune mporpamMMsl /

coct. @50 E.H. TuxoHosa - 5-e u3., nepepad.-M.: Ipoda, 2015. — 400c.;
8. VYueo6noro mrana MKOY «[Tamukckass COII No2y.

HporpaMMa onpeaACsICT COACPIKAHNUEC U CTPYKTYPY y‘-IC6HOl“O Marcpuraia, nmocCjICA0BaTCIbHOCTD
€ro U3YyUCHUA, IIYTHU (I)OpMI/IpOBaHI/ISI CHUCTCMBI 3HaHPII>i, yMeHHf/'I U CII0COO0B ACATCIIbHOCTHU, pa3BUTUA,

BOCIIMTAaHUA U COUNUAIIMU3AIUN YUAIUXCA,



[Ipenyaraemas mporpaMMa peajin3yercsi C IOMOLIbI0 YIeOHO-METOAMYECKIX KOMILJICKTOB.

VMK ons xascooeo knacca exniovaem.

Y4eOHUK, 3alaYHHK, METOJUYCCKHE MATEPHANbl JUISl YYHUTENIS, CAMOCTOSTEIbHBIE W KOHTPOJIHHBIC
paboThl, TeTpaab s TabOPaTOPHBIX padoT.

ITnanupyromes crnedyowue ghopmel opeanuzayuu y4ebHo20 npoyecca:

(bpoHTaNbHBIC; KOJUICKTHBHBIC; T'PYNIOBBIC; padoTa B Iape; HWHAWBHIyaIbHBIC.

B npenooasanuu npeomema 6yoym ucnonn308amuvcs cieoyoujue mexHoiocuu U Memoobl.:
JTUYHOCTHO-OPUEHTUPOBAHHOE 00OyUeHue; mpooieMHoe ooyuenue; auddepeHnpoBaHHoe 00yUeHHE;
TEXHOJIOTUU O0yJICHHSI Ha OCHOBE PEIICHUS 337]a4 METO/Ibl HHIUBUAYATBHOTO O0yUeHUSI.

OcoOenHoe 3HaYCHHWE B TMpeNojaBaHUM (U3UKHM WMEET NIKOJBHBIM (U3WYECKUN DKCIICPUMEHT, B
KOTOPBI BXOJAT JIEMOHCTPAIIMOHHBIA 3KCIIEPUMEHT M CaMOCTOSTEIbHBIC J1a00paTOpHBIE pPaOOTHI
yYaIuXxcsi Ha OCHOBE ITU(POBOIA JTabopaTopHm.

Mecto npeamera «Pu3HKa» B YUeOHOM ILJIAHE:

[IporpamMma coctaBieHa B COOTBETCTBUU ¢ ['07JOBbIM KalleHAapHBIM Y4eOHBIM IpadKoM paboThI
mkoJbel Ha 2020-2021 y4eOHBINM TOJ U COOTBETCTBYET y4deOHOMY IUTaHy mikoJibl. Ha m3ydenme kypca

«Du3uKa» OTBOJUTCA CICAYIOMICEC KOJINYCCTBO YaCOB B KAXKJAOM KJIaCCe:

I'ox 00yvenus KoJu-Bo yacos KoJu1-Bo yueOHbIX Bcero yacosn
B HeJeJII0 Heneab 3a y4eOHBIil roj
7 kiacc 2 35 70
8 kiacc 2 35 70
9 kiacc 3 34 102
Bcezo 3a Kypc odyuenusn: 242

B mponecce MpoxXOoKACHUA MaTCpHualia OCYHICCTBIISACTCA HpOMe)KYTOLIHHﬁ KOHTPOJIb 3HAHUH U
YMeHI/Iﬁ B BHAC CaMOCTOATCIbHBIX pa60T, TCCTOBBIX 3aﬂaHHﬁ, TBOPUYCCKUX pa60T, o 1mporpamme
npeaAyCMOTPCHbI TEMATUYCCKUE KOHTPOJIBHBIC pa6OTLI, B KOHIIC yqe6Horo roga — HUTOI'OBBIC
KOHTPOJIbHBIC pa6OTBI 34 KypC (1)I/ISI/IKI/I.

0611_[8.5{ XapaKTCPUCTHUKA V‘{e6HOFO opeamMeETa.

HIkonbHBIH Kypc (U3MKM — CHCTEMOOOpa3yloUMii Uil eCTeCTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE COJEP)KaHUS KypCOB XHMUH, OMOJIOTHH,
reorpadun u acrpoHoMuu. ®Ousuka - Hayka, U3ydaromas Haubosee oOIIMe 3aKOHOMEPHOCTH SIBIICHHM
IPUPOJIBI, CBOWCTBA M CTPOEHHE MAaTepUH, 3aKOHBI ee JBWKeHHA. OCHOBHBbIE MOHATUS (U3UKU U ee

3aKOHBI UCTIOJIB3YIOTCA BO BCCX CCTCCTBCHHBIX HAYKaX.



®du3nka U3y4aeT KOJIUYECTBEHHbIE 3aKOHOMEPHOCTH MPUPOJIHBIX SIBJICHUM U OTHOCUTCS K TOUYHBIM
HaykaMm. BmecTe ¢ TeM rymaHUTapHBIN moTeHIan Gu3uku B (GOpMHUpPOBaHUH OOIIEH KapTUHBI MHUpA H
BIIMSIHUH HA KAYE€CTBO >KU3HU YEJIOBEYECTBA OUYECHD BBICOK.

dusnka - IKCIEpUMEHTaJbHAs HayKa, HW3ydarouias MPUPOJIHBIC SBICHUS OMBITHBIM ITyTEM.
[TocTpoeHreM TeopeTHUECKHX Mojenel (Qu3mka 1gaeT OOBSICHEHHWE HAOIOIAeMbIX —SIBJICHUU,
dbopmynupyeT GU3NUYECKUE 3aKOHBI, TIPE/ICKA3bIBACT HOBHIC SIBJICHUS, CO3/Ia€T OCHOBY JUISl IIPUMEHEHHS
OTKPBITBIX 3aKOHOB TPHUPOJBI B YEJIOBEUYECKOM mpakThke. DU3NUECKHe 3aKOHBI JIEKAT B OCHOBE
XUMUYECKUX, OMOJIOTUUECKHUX, aCTPOHOMHUUYECKHX SBJICHUHN. B culy OTMEUeHHBIX 0COOCHHOCTEN (PU3UKHI
€€ MOXKHO CYMTaTh OCHOBOM BCEX €CTECTBEHHBIX HaYK.

B coBpemenHOM Mupe posib GU3UKK HETIPEPHIBHO BO3PACTAET, TaK KaK (PU3UKA SIBISIETCS OCHOBOM
Hay49HO-TEXHUYECKOTO Tporpecca. Mcmosnp3oBaHue 3HaAHUW 1O (DU3UKE HEOOXOAMMO KaKIOMY IS
pELIeHUs] MPAaKTUYECKUX 3aJad B TMOBCEIHEBHOW JKM3HU. YCTPOMCTBO W TMPUHUMUII JIEUCTBUS
OOJILITMHCTBA MPUMEHSIEMBIX B OBITY M TEXHUKE MPUOOPOB U MEXaHU3MOB BIIOJIHE MOTYT CTaTh XOPOIIIEH
WJUTFOCTPAIME K U3y4aeMbIM BOTIPOCAM.

3HaHue (PU3NIECKUX 3aKOHOB HEOOXOAMMO ISl M3YUYCHUS] XUMUH, OUOJIOTHH, (PU3UIECKOM
reorpaduu, Texuojoruu, ObX.

[Ipu cocTaBineHuu JaHHOU paboyeli MporpaMMbl YUITEHBI pEKOMEH A MuHucTepcTBa
o0Opa3oBaHus 00 YCHJIEHUU IPAKTHYECKOH, SKCIIEPUMEHTAIbHOM HAIIPaBIEHHOCTH MPEroJaBaHus
(U3KMKY U BKJIIOYEHA BHEYPOUHAs AEATEIbHOCTb.

®u3rka B OCHOBHOMH IIKOJIE U3Y4aeTCsl HA YPOBHE PACCMOTPEHUS SIBJICHU M IPUPOIbI, 3HAKOMCTBA

C OCHOBHBIMH 3aKOHaMH (1)I/ISI/IKI/I " IPUMEHCHUEM 3THX 3aKOHOB B TCXHUKC U HOBC@,Z[HBBHOIZ KHU3HU.

Llean n3yyenusi guzuku B 7 -9 kJjaccax.

H3yuenue ¢puzuxu 6 06pazoeamenbHuIX yupedcoOeHUAX 0CHOBHO20 00uie20 00pa306aHUs HANPABIEHO
Ha 0ocmudiceHue cedyrouux yenei:

B nanpaenenuu nuunocmmuozo pazeumus:

® pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEILHOCTH B MPHOOPETEHUN HOBBIX 3HAHUI MPH peIIeHnH (PU3MUECKUX 3a/1a4 U
BBITIOJTHEHUH SKCTIEPUMEHTANIBHBIX UCCIIEOBAHUIN C MCMOIb30BaHNEM HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

® BOCIUTaHHUE YOKICHHOCTH B BO3MOKHOCTH MMO3HAHUS MPUPOIBI, B HEOOXOJUMOCTH Pa3yMHOTO
HCIIOJIb30BAHMS JOCTHUKEHUN HAYKU U TEXHOJIOTUN JUIS JAJIbHEUILIETO Pa3BUTUS YEIIOBEUYECKOTO
oOIm1ecTBa, yBaXKE€HHUS K TBOPIIAM HAYKH M TEXHUKH; OTHOIICHUS K (PU3UKE KaK DJIEMEHTY
00I1e4eNoBeueCcKOi KyIbTypHI;

® BOCIUTAaHUE TOTOBHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO M CaMOOOPAa30BaHHIO HA OCHOBE
MOTHBAIUH K O0YYCHHIO U TIO3HAHUIO.

B mem anpe@memuom HanpaeieHuu:



IIPUMEHEHHUE IT0JyYCHHBIX 3HAHUN U YMEHUH JUIsl PELICHMS IIPAKTUYECKUX 3a1a4 IIOBCEIHEBHON
KU3HU, 151 o0ecriedeHust O€30MaCHOCTH CBOEH JKU3HH, PAIIHOHATBHOTO TIPUPOIOTIONH30BAHUS U
OXpaHbl OKPYKAIOLLEH Cpeibl;

Pa3BUTHUC TIO3HABATCIIBHBIX HWHTCPCCOB, HMHTCIJICKTYAJbHBIX W TBOPYCCKUX cnocoOHoOCTEN B
mponecce pCuiCHusd CI)I/IBI/I‘-IGCKI/IX 3ala4 W BBIIIOJHCHHA SKCICPHUMCHTAJIbHBIX I/ICCJICIIOBaHPIfI;
CIIOCOOHOCTH K CaMOCTOSTEIbHOMY TIPUOOPETESHUIO HOBBIX 3HAHUN 1O (PU3HKE B COOTBETCTBUU
C ) KUBHCHHBIMHU HOTpe6HOCT$[MI/I U UHTCpPCCaMHu.

B npeomemmnom nanpagnenuu:

OCBOEHME 3HAHUW 0 MEXAHUYECKUX, TEIIJIOBBIX, NIEKTPOMATHUTHBIX U KBAHTOBBIX SIBICHUIX;
BEJINYMHAX, XapAKTEPU3YIOLIUX 3TU SABJICHUS; 3aKOHAX, KOTOPBIM OHM MOJUUHSIOTCS; METOIAX
Hay4YyHOTO MO3HAHUS MPUPO/IbI U (POPMHUPOBAHHUE HA 3TON OCHOBE MPECTABIECHUHN O (hU3HUECKOI
KapTHHE MUPA;

OBJIaJIEHUE YMEHHUSMU IIPOBOINUTH HAOIOCHHS IPUPOHBIX SIBJICHUMN, ONUCHIBATh U 0000111aTh
pe3yNbTaThl HAOIIOIEHUH, UCTI0Ib30BaTh MPOCThIE U3MEPUTENbHbBIE TPUOOPHI JIs U3YUEHUS
(bu3NYeCKUX SIBJICHUN;

OBJIaJIEHUE YMEHUSIMU TPEACTABIATh PE3YNIbTaThl HAOMIOAEHUN WIH U3MEPEHUHN C TIOMOIIBIO
Tabnul, TpauKOB U BBISBIISITH Ha TOMH OCHOBE SMIIUPUYECKHE 3aBUCUMOCTH;

OBJIaJIEHUE YMEHUSMU MPUMEHSTH MOJyYeHHbIE 3HAHUS I 00BsCHEHUS pa3HOOOpa3HBIX
MIPUPOIHBIX SBJICHHUI U MPOIIECCOB, IPUHIINAIIOB JICHCTBHS BAXKHENIINX TEXHUUECKUX YCTPOMCTB,
JUTSI peteHus (PU3NIECKUX 3a1ad.

UCIOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH ISl pelieHHs] UH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX YU4€OHBIX 337a4, B TOM YHCJIE€: BBIYUCICHUE, HAIIICAHUE ITUCEM,
COYMHEHHM, TOKIIA0B, pedepaToB, co3aHNe IPE3CHTAIIUN U Jp.

TlnanupyveMble pe3viabTAThLI OCBOCHUS YIEOHOro npeaMera «Pusuka»:

Juunocmnuie pe3yivmamol 0ceoernus y4eorno2o npeomema «DPuzuxay

OOyyaromuiics MOJIy4UuT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIOIIUX TUYHOCTHBIX PE3YJIbTAaTOB:

® Pa3BUTHUEC IIO3HABATCIBbHBIX HMHTCPECOB, HMHTCIIICKTYAJIbHBIX WM TBOPYCCKHUX CII0OCOOHOCTEHM

ydarmuxcs;

L4 Y66)KI[6HHOCTB B BO3MOXHOCTH IIO3HAHHA MPHUPOAbLI, B HCO6XO,I[I/IMOCTI/I pa3syMHOTO

HMCIOJIb30BAaHUS  JTOCTHIKCHUMI HAaykKnu U TEXHOJIOTHI JUIA I[aaneﬁmero Pa3BUTHA
YCIJIIOBCYCCKOI'O O6H_ICCTBa, YBAXKCHHUC K TBOPpHAM HAYKH W TCXHUKH, OTHOHICHUC K (I)I/ISI/IKG
KakK 3JICMCHTY 06HlequOBequKOﬁ KYJIBTYPBI;

® CaMOCTOATCIIBHOCTL B HpI/IO6p€TeHI/II/I HOBBIX 3HAHUH U MPAKTHUYICCKUX YMCHHﬁ;
® TOTOBHOCTBb K BBI60py JKU3HCHHOI'O IMYTU B COOTBETCTBUHU C COOCTBEHHBIMU HHTCPpCCaMU

HMBO3MOXKHOCTSAMH;

® MOTHBalUA O6paSOBaTeHLHOﬁ ACATCIIBHOCTH  IIKOJIBHUKOB Ha  OCHOBC

JIMYHOCTHOOPUCHTUPOBAHHOI'O TOAXOA;

e (opMupoBaHHE LIEHHOCTHBIX OTHOILEHUH JIPYT K APYTY, YUUTEIIO0, aBTOPaM OTKPBITUI U

n300peTeHuil, pe3ynbpraTaM 00ydeHusl.

Ilo adoanmupoeannoil npozpamme:
ChopmMrpoBaHHOCTH O3HABATEIBHBIX HHTEPECOB HA OCHOBE PA3BUTHUSI MHTEIEKTYAIbHBIX TBOPUECKHX
CIOCOOHOCTEH yuammxcs;



VY06exa€HHOCTh B BO3MOKHOCTH TIO3HAHUS IIPUPO/BI, B HEOOXOAUMOCTH Pa3yMHOI'0 HCIONb30BAHUS
JOCTHKEHUH HayKH U TEXHOJIOTHH ISl JANbHEHIIero pa3BUTHS YeIOBEUECKOro O0IIECTBa, YBAKEHNUS K
TBOpLIAM HAYKW M TEXHUKH, OTHOLICHUS K (PU3HKE KaK 3JIEMEHTY 00IIeYeIOBEUECKON KYIbTYpPHI;
CaMOCTOSTEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHUH;

TOTOBHOCTB K BEIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUHIC COOCTBEHHBIMH HHTEPECAMH U
BO3MOXHOCTSIMUY;

MortuBanus 00pa3oBaTeNbHON AESTEIBHOCTH IIKOJLHUKOB HA OCHOBE JINYHOCTHO —OPHEHTHPOBAHHOTO
MIOIXO0Aa;

dopmupoBaHrE IECHHOCTHBIX OTHOIIGHUN APYT K APYTY, YUUTEIIO0, aBTOPaM OTKPBITHI U N300peTeHNUH,
pe3yabTaTaM 00ydeHHs

Ilo adoanmupoeannoil npozpamme:
ChopmrpoBaHHOCTH MTO3HABATEIBHBIX HHTEPECOB HA OCHOBE PA3BUTHUSI HHTENEKTYAILHBIX TBOPUECKHIX
CIIOCOOHOCTEH yuamxcs;
VY06exn1EHHOCTS B BO3MOKHOCTH TIO3HAHUS IIPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOI'0 HCIONb30BaHUS
JOCTH)KEHU HAYKU M TEXHOJOTMH [T JalbHEHIIero pa3BuTrs YeJI0BEYECKOro 00IIecTBa, yBaXKEHUS K
TBOpIIaM HAayKH Y TEXHUKH, OTHOIIEHHUS K (PU3HKeE KaK SJIEMEHTY OOIIeYeIOBEYEeCKO KyIbTYPHI;
CaMoCTOATETFHOCTS B TPHUOOPETEHNH HOBBIX 3HAHUI U MTPAKTHYECKUX YMEHUH;
TOTOBHOCTPH K BBIOOPY )KH3HEHHOTO ITYTH B COOTBETCTBUHC COOCTBEHHBIMH MHTEPECAMH H
BO3MOXKHOCTSIMU;
MortuBanus 00pa3oBaTebHON JESTEIBHOCTH IKOJLHUKOB HA OCHOBE JINYHOCTHO —OPHEHTHPOBAHHOTO
IO/IX0/13;
@®opMupOBaHKE IIEHHOCTHBIX OTHOIIEHUH APYT K IPYTY, YUUTEINI0, aBTOPaM OTKPBITHI 1 N300pETEeHNH,
pe3yabTaTaM 00ydeHHs

Memanpeomemuvle pe3yibmamol 0C60eHUS YUeOH020 npeomema « Duzuxay

Kaace

PeryasituBubie YV /I IloznaBartesnbubie YY /I KommyHukatunble YY /[

Yuenux cmoorcem:
~ JloHecTH CBOIO MO3ULIUIO 10
JIpYyrux: opopMIIATh CBOIO
MBICIIb B YCTHOU U
MUCEMEHHON peun (Ha

Yuenuk cmoorcem:
~ OpHUeHTHPOBATKCS B CBOCH
CHCTEME 3HAHUM: OTINYATh
HOBOE OT YK€ H3BECTHOIO C
[TOMOIIBIO YIUTEIS.

VYuenux cmoorcem:

- Ompenensts u
(dhopMynHpoBaTh LIETh
JeSITeIHbHOCTH Ha YPOKeE.
IIporoBapuBats

TI0CJIEI0BATENIEHOCTh
JIEICTBUI Ha ypOKe.
Y4uTBCS BBICKA3bIBATh CBOE
MIPEIOoNOKeHHE (BEPCHUIO)
Ha OCHOBE pabOoTEHI C
WLTIOCTpaIued yaeOHuKa.
VYuurscs paborats 1o
MIPEATIOKEHHOMY YIUTEIEM
IUIaHY.

Cpeocmeom popmuposanus
IMuUX Oeticmeuil cayxHcum
mexHonozus npooemnozo
ouanoza Ha Imane u3yyenus
H06020 mamepuana.

~  YuuThCH OTIAMYATH BEPHO
BBINOJTHEHHOE 33J]aHUE OT
HEBEPHOTO.

Y4UTBECS COBMECTHO C
YUUTENEM U APYTUMH
YYeHHKaMH JaBaTh
SMOIMOHANBHYIO OLICHKY
JeATeNFHOCTH KJlacca Ha

YpOKe.
Cpeocmeom ¢hopmuposanusn

~ [enatp npenBapuTeNbHbII
0TOOpP UCTOYHHUKOB
uHdopmanum:
OPUEHTHPOBATHCS B yIeOHHKE
(Ha pa3BOpOTE, B OTJIABICHUH,
B CIIOBape).

JloObIBaTh HOBBIC 3HAHMS:
HaXOJWUTh OTBETHI HA
BOIIPOCHI, UCIIONbB3Ys
yueOHUK, CBOM JKU3HEHHBII
OITBIT ¥ HH() OPMAIIHIO,
MOTYYEHHYIO Ha YPOKE.
ITepepabaTriBaTh
TTONTyYCHHYIO HH()OPMAITHIO:
JIeTaTh BBIBOJBI B PE3YIbTATE
COBMECTHOM pabOoTHI BCero
KJtacca.

ITepepabaTriBaTh
MOTYYEHHYIO HH(OPMAIHIO:
CpaBHMBATH
KI1acCH(pUITPOBATE.
IIpeobpa3oBEIBaTH
“H(OPMAINIO U3 OTHOM
(hOpMBI B IPYTYIO: COCTaBIATh

YpOBHE OJTHOTO
TIPEIIOKEHHS WIIH
HEOOJIBIIIOrO TEKCTA).

~ CoymaTh ¥ TIOHUMATh Peyb
JPYTHUX.

~ YuraTe U niepecKa3biBaTh
TEKCT.

Cpeocmeom popmuposanus

IMUX OelCmeEuil CAYHCUm

mMexHOoN0zuA NPoodIEMHOZ0

ouanoza (nooyxcoarousuii u

nooeooawUIl ouanoz).

~ CoBMECTHO JIOTOBapUBATHCS
0 TIpaBwJIaX OOIICHUS U
TIOBEICHHUS B IIKOJIC U
CIIEZIOBATh VM.

~ Y4uThCS BBITIONHATH
pa3IIYHBIE POIH B TPYIIIE
(nmaepa, UCIOHUTETS,
KPUTHKA).

Cpeocmeom popmuposanus

IMUX OelCMmEuIl CAYHCUM

opzanuzauus pabomsl 6 napax

U MAIbIX 2PYRNAXx.




IMUX Oelucmeuil CayHcum
MeXHON02UA OUEHUBAHUA
oodpazosamenvHix
oocmudicenuil (yueonvix
ycnexos).

Ilo aoanmupoesannoi
npozpamme:
Yuenux cmoscem:

(m3mIeckne pacckasbl U
3a]]a4M Ha OCHOBE
MPOCTEUIINX (PUIUUECKHUX

Mozele

MPEAMETHBIX, PHUCYHKOB,
CXEMaTUYECKUX PHUCYHKOB,
CXeM);

~ HAXOIUTh W (POPMYIUPOBATH

pelleHue 3a1a9u C TIOMOIIBIO
IpocTelmux Monenein
(TIpeIMETHBIX, PUCYHKOB,
CXEMATHYECKHX PUCYHKOB,
CXEM).

Cpeocmeom popmuposanusn

IMUX OCUCMBUIL CAYIHCUM

YUeOHbLIL Mamepuan u 3a0aHus

yuebHUKa, OpueHmupoeanHvle

Ha TUHUU pa3eumus

cpedcmeamu npeomema.

Yuenuk cmosrcem:

— Omnpenensars 1einb
JIeATENILHOCTH Ha YpOKe
CaMOCTOSATEIBHO.

—  Y4urtbcsa COBMECTHO C
y4uTeneM, 0OHapyKUBATh U
(dbopMynrpoBaTh yaeOHYIO
npobJieMy COBMECTHO C
yUHUTENEM.

— VYuurscd 1aHUPOBaTh
yueOHYIO IeSITeTbHOCTh Ha
ypOKe.

— BbICKa3bIBaTh CBOIO BEPCUIO,
IBITaThCA IPEUIaraTh
crocob e€ IPOBEPKH.

— Paboras 1o npenoKeHHOMY
IUIaHy, UCIIOIb30BATh
HE00XOIUMBIE CpeliCTBa

(yueOHUK, mpocreiiime TpruOopbI
Y UHCTPYMEHTHI).

Cpeocmeom popmuposanus

IMuUX Oeticmeuil cayxHcum

mexHonozusa npooiemnozo

ouanoza Ha Imane u3yyenus

H06020 mamepuana.

— Ompenensars yCnemHocTh
BBINOJTHEHHS CBOETO 3aJaHUs
B JIAJIOTE C YUUTEIIEM.

Cpeocmeom ¢hopmuposanusn

IMmux Oelcmeuil CayiHcum

MeXHON02UA OUECHUBAHUSA

Yuenux cmoscem:

— OpueHTUPOBAThCS B CBOEH
CHUCTEME 3HaHUI: TOHUMATh,
4TO HY’>KHA JOIIOJIHUTCIIbHAs
uHpopmanus (3HaHUS) IS
peuieHus yueOHO# 3a/1auu B
OJIMH Iar.

— [enatb npenBapuTeNbHbIM
0TOOpP UCTOYHHUKOB
UH(POPMALUH T peleHHs
yueOHOIl 3a1a4n.

— JoObIBaTh HOBBIE 3HAHUSL:
HaXOIUTh HEOOXOIUMYIO
uHpopmanuio, Kak B
yueOHUKE, TaK U B
MPEIUIOKEHHBIX YIUTEIEM
CIIOBAPSAX M SHIMKIIONEIHAX.

— JloObIBaTh HOBBIE 3HAHUSL:
U3BJIEKaTh HHOPMAIIHUIO,
MPECTABICHHYIO B Pa3HbIX

(dopmax (Tekct, TabnuIa,
cXema, WUTIOCTPAIS U Jp. ).

—IepepabatrbiBaTh
MTONTyYeHHYIO HH()OPMAITHIO:
HaAOJIONATh U JeNIaTh
CaMOCTOSITENIbHBIE BBIBOIBI.

Cpeocmeom popmuposanus

IMUX 0elcmeuil cayxHcum

yuebHblil Mamepuan — ymenue

00BACHAMb MUPp.

Yuenux cmoorcem:

— JIoHEeCTH CBOIO MO3HUIIUIO JI0
Jpyrux: opopMIIATh CBOIO
MBICJIb B YCTHOM U

MUCbMEHHON peun (Ha YpOBHE
OJHOr0 TMPCAJTOXKCHUA WU
HEOOJIBIIIONO TEKCTA).

— Cnymats ¥ TIOHUMAaTh pedb
JIPYTHUX.

— BeIpazurenbsHo
MepecKa3bIBaTh TEKCT.

—Bcerynats B Geceny Ha ypoke
U B )KM3HU.

Cpeocmeom ¢popmuposanus

IMuUX 0elicmeuil Ciyxdcum

MexHOoN0zUA NPOOIEMHOZO0

ouanoza (nooyxcoarouyuii u

n00600AWLIL OUA102) U

MexHoNo0zus npoOyKmueHozo

ymenus.

— COBMECTHO JJOTOBapHUBaThCS
0 TIpaBwIaxX OOIICHUS U
MOBEZCHHUS B IIKOJIE U
CIIeZIOBATh M.

— YYHTBCS BBIIONHATH
pa3IIYHBIE POJH B TPYIIIE
(maepa, UCTIOHUTETIS,
KPUTHKA).

obpazosamenvHbix
docmudicenuil (yueOHIx
ycnexos).
Yuenux cmoocem: Yuenuk cmoscem: Yuenux cmoocem:
— CaMoCTOSATENBHO —  OpueHTHPOBATHCSA B CBOCH — JloHeCTH CBOIO TIO3UITUIO JI0

(hopMynHpOBaTH LETH ypOKa
TI0CJIE TIPEBAPUTELHOTO
00CYKICHHUSI.

— Yuursca 0OHapyXUBATh U
(dopMynrpoBaTh yaeOHYIO
pobiiemy.

CHCTEME 3HAHWM:
CaMOCTOSTEIIFHO
MpeAnoaraTh, Kakas
wHpOpMATIUST HY)XKHa IS
penreHns yaeOHOI 3a7a9u B
HECKOJIBKO II1aroB.

Ipyrux: oQOpMIISTh CBOH
MBICJIA B YCTHOU U
MUCBMEHHOW peuu ¢ Y4E€TOM

CBOHUX YIeOHBIX )44
JKU3HEHHBIX peUeBbIX
CUTyaluH.




—CocTaBsTh TIaH PEIICHUS
poOJIeMEI (3a1a9H).
—Paboras no miany, cBepsTh
CBOM JICWCTBHS C LIEIBIO H,
IPY HEOOXOIMMOCTH,
HCTIPABIIATH

CaMOCTOSITEIIBHO.
Cpeocmeom popmuposanusn
IMUX OelUCMEull CAYHCUm
MeXHON02UA NPOOIEMHO20
ouanoza Ha Imane u3yueHus
H06020 mamepuana.

—B nuanore ¢ yautenem
YUYUTHCS BBIPA0ATHIBATH
KPUTEPUH OICHKH U
OTPE/IENATh CTEeNEHb
YCIIEITHOCTH BBITIOIHEHUS
CBOE# pabOThI U paboThI
BCECX, HCXOAA U3 UMCIOIIHUXCS
KPUTEPHEB.

Cpeocmeom popmuposanusn
IMUX OClICMBUIL CYHCUM
MeXHON02UA OUEeHUBAHUA
obpazosamenvnvix
oocmudicenuil (yueoHvix
ycnexos).

OILLIMOKH

—  Otbupath HEOOXOMUMEIC
JUISL pereHus yaeOHoH
3a]]a4l HCTOYHUKH
nHpOpMannH.

—  JloObIBaTh HOBBIC 3HAHHUS:
U3BJIEKATh HHOPMAIIHIO,
NPE/ICTABICHHYIO B Pa3HBIX
(dhopmax (Tekct, TabnuIa,
cXeMa, WUTIOCTPALUS U JIp.).

—  IlepepabatriBath
MOJy4eHHYI0 HH(OopMaIuio:
CpaBHHUBATH U
IPYIITUPOBATH (PAKTHI U

SIBJICHUSI, ONPENEIATh NPHIMHBI
SIBIIGHUH, COOBITHIA.

— IlepepabatbiBath
MONYYECHHYIO HHPOPMALHIO:
JIeNaTh BBIBOJIBI HA OCHOBE
000011eHUS 3HAHUIA.

— IIpeobpazoBriBaTh
HH(POPMALIUIO U3 OIHOM
(hopMBI B IpyTyIO:
COCTaBJISATh IPOCTOM

TUIaH ¥ CJIOKHBIN TUIaH y4eOHO-
HAYYHOTO TEKCTa.

— IIpeobpazoBriBaTh
uH(OpMAaLIUIO U3 OJHOM
(hopMBI B IpyTyIO:
HPEICTaBIATh

uHopmManuiO B BHIE TEKCTa,
TaOJIMIIBI, CXEMBI.

Cpeocmeom popmuposanus

IMUX 0etcmeuil cayxHcum

yueoOHblii Mmamepua.

—  JloHecTH CBOIO HO3UIUIO JI0
JIPYI'HX: BBICKA3bIBaTh CBOIO
TOYKY 3PEHHS U IBITATHCS
e€ 000CHOBaTh, IPUBOJIS
apryMeHTBHI.

—  Coymats Ipyrux,
MIBITATHCS IPUHAMATD
JPYT'YIO TOYKY 3pEHHUS,
OBITH TOTOBBIM

W3MEHUTDH CBOIO TOYKY 3PEHHS.

Cpeocmeom hopmuposanusn
IMUX OClCMBUIL CIYHCUM
mexnonozus npoodIemnozo
ouanoz (nobyscoarowyuii u
no0600AWUIL OUaNo02).

—  UYwrats Beayx ¥ mpo celst
TEKCThI Y4€OHUKOB U TIPH
STOM: BECTH «JIHAJIOT C
aBTOPOMY (IIPOTHOZUPOBATh
Oynylee 4TeHUE; CTABUTD
BOIPOCHI K TEKCTY M UCKATh
OTBETHI;

—  NPOBepSTH ce0sl); OTIENSATH
HOBOE OT M3BECTHOI'O;
BBIJICIISITh IJIAaBHOE;
COCTaBIISITh

IUIaH.

Cpeocmeom popmuposanus
IMuUX 0eticmeuil cyxcum
mexHono02uA NPOOYKmMueHo2o
umenus.

—  JloroBapusatbcs ¢
JIFOIbMHU: BBIMOJHSS
pas3nu4HbIE PO B IPYIIIIE,
COTPYIHHUYATH B
COBMECTHOM PEILICHUH
npoOeMsbl (3a1a4mn).

—  YUuTBCS YBaKUTEIBHO
OTHOCHUTBCSI K MO3ULIUU
JIPYroro, mbITaThCs
JIOTOBapHBATHCA.

Cpeocmeom popmuposanus

IMUX OelCmeEuil CAYHCUm

paboma 6 mManvix zpynnax.

IIpeomemnmnvie pe3ynvmameol 0céoenus yuedrno2o npeomema huuxu:

7 KJIace

Paznen,

TeMa

Ilnanupyemble pe3ybTaThl:

YueHuk HayumTest/ Yuenux noayuum 603moxucHoCmb HAYUUMbCA

Buanl geTeJJLHOCTH




« COOJTIONATh MpaBwa OE30MACHOCTH M OXPaHBI TPy MpH paboTe ¢ yIeOHBIM U
J1a00paTOPHBIM 000PYIOBAaHUEM;
MOHUMAaTh CMBIC OCHOBHBIX (H3MUYCCKUX TEPMHHOB: (DHU3UYECKOE TETO,

(I)I/I?:I/I‘IGCKOC SIBJICHUC, (I)I/ISI/I‘ICCK&SI BCIIMYMHA, CAUHULIBI U3MCPCHUA,

Habmonenue u
onucaHue (PU3NYECKUX
SIBIICHUM. YdacTue B
00CYXXJICHHH SIBIICHUS

Hepeouauaﬂbubte ceeoeHus o cmpoeHuu

OOBbsicCHEHHE CBOICTB

MajeHus  Tel Ha
e pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX | 3EMIIIO.
METOJ/IOB; AHAJIM3UPOBATH OTIEIHHBIC ASTaIlbl TPOBEIACHHUS HCCICIOBAaHUN U BeoickasbiBanue
HWHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHHI U OMBITOB; } Flgggggi?.)l(a{;;fepeHHé
e CTAaBUTHh OIIBITHI IIO HCCIICAOBAaHHIO (1)I/I3I/I‘I€CKI/IX SABJICHUU WJIN (1)I/I3I/I‘IGCKI/IX paCCTOHHI/Iﬁ u
g CBOMCTB Ten ©O€3 UCIONb30BaHHUS MPSMBIX HM3MEPEHH; TPU  OTOM IPOMEKYTKOB
§ dbopmyaupoBaTh NpobeMy/3ajady y4eOHOro JKCIEPUMEHTa; CoOMpaTh | BPEMEHH.
= YCTAaHOBKY U3 TMPEJIOKEHHOTO0 O0OpYAOBaHHS, TPOBOIUTH ONBIT U OefJIIIézIII/IC;IeHHe HI?(ZEE
S (hopMyITUpPOBaTh BBIBOJIBI. ) f{pH Gopa. Vuactue B
g e OCO3HABAMb  YEHHOCMb  HAYYHLIX  UCCIe008AHUU, pOab  DUIUKU 8 JMCIIyTe  HA  TeMsI
:‘% pacwupenuu  npeocmaeienutl 0o oxpydcaroujem mupe u ee 6KIA0 6 | «Bo3HHKHOBEHUE "
= VAYYUleHUe Kauecmeda JHCU3HU, pa3BUTHE HAyKH O
"§ o UCNONIBL306aAMb NpUEMbl NOCMPOeHUs Guzudeckux modenel, noucka u | TPAPOIACH,
g dopmynupoeku 0oKa3amenbcme GblOGUHYMbBIX 2UNOME3 U MeOPemU4ecKux ;ﬁ)g;plqecxaﬂ KapTHHS
= 86160008 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (PAKMO8,
§ * CPABHUBAML MOYHOCHIb Zsmepeniﬂ Quzuyeckux iﬂuqun no GenuduHe ux gﬁ;ﬁg?ﬁﬁi’;
§ OMHOCUMENbHOU NOCPEUHOCMU NPU NPOBEOEHUU NPAMbBLX USMEPEHULL
S o CAMOCMOAMENbHO NPOBOOUMb KOCGEHHble UBMEPEeHUs U UCCIe008aAHUs.
-é. @uzuueckux 8eiuUyUH C UCNONb308AHUEM PA3IUYHBIX CHOCOD08 U3MepeHUs
§ Quszuueckux GeauuuH, 6bIOUpAMb CpPeocmed USMEpeHUs ¢ Y4emom
£ HeoOX00uMOU MOYHOCMU U3MepeHUll, 000CHO8bIBAMb 6blOOP CHOCobA
S usMepenus, adeKkeamHo20 NOCMABIEHHOU 3a0aue, NpPOBOOUMb OYEHK)
® 00CMOBEPHOCIMU NOJYYEHHbIX Pe3VIbmMamos;
o OCNPUHUMAMb  UHDOPMAYUIO  PUULECKO20 COOEPIHCAHUSL 8 HAYUHO-
NONYIAPHOU — Jumepamype U  Cpeocmeax Mdaccosol — uHgopmayuu,
KpUmu4ecku OyeHueamv NONYVUEHHYIO UHGOPMAyulo, aHamusupys ee
codepaicanue u 0aHuvie 06 UCMouHuKe uHdopMauulL,
e co30asamo cobcmeeHHble NUCOMEHHbIE U VCIHble COO0WEHUs. O DU3UYECKUX
ABNEHUAX ~ HA ~ OCHOBE  HECKONbKUX — UCMOYHUKO8  uHdopMauull.
€coOnpoBoICOams BbICMVNIEHUE Npe3eHmayuell, yYumvléds 0coOeHHOCmuU
ayoumopuu c6epCmMHUKOS.
* ONHCHIBATh U3YYCHHBIEC CBOWCTBA TEI; Ha6monenue u
o PACIIO3HABATH TEIUIOBBIC SIBICHUS W OOBSICHATH HA 0a3e MMCIONIMXCS 3HAHHI | OOBACHEHHE  SBJICHUA
OCHOBHBIE CBOWCTBA WJIM YCIIOBHs IPOTEKAHWs OTHX sBieHuit: muddysus, | muddysum.
U3MECHeHHe o0beMa Tel Npd  HarpeBaHWd  (OXJaXAEHWH), Oonblnas | BbIOIHEHME — ONBITOB
CKIMaeMOCTh T'a30B, Majas CKMMAeMOCTh KHIKOCTEH M TBEpABIX arperaTtHbie | IO OOHaAPYKEHUIO
3 COCTOSIHUSI BEILIECTBA, aHAJTH3UPOBAThH CBOMCTBA TeEIl. JEACTBUS CHJI
S | « npusooums npumepsi npaxmuseckozo ucnonvsosanus Qusuieckux snanuti. | MOIEKYIAPHOro
§‘ PUTSDKCHUSL.
3

rasoB, JKHIOKOCTEH U
TBEPIBIX Tl Ha
OCHOBE aTOMHOI
TEOpHUHU CTPOCHUS
BemectBa. Habmonenu

e npoiiecca

00Dnaz0RaAHUSA




Bzaumooeticmeue men

e PacrioO3HaBaTh MEXAHUYECKUE SIBICHHUS U OOBSCHITH Ha OCHOBE MMEIOLIUXCS
3HAHUI OCHOBHBIC CBOWCTBA WM YCJIOBUS TPOTCKAHHS OTHX SIBICHUIA:
PaBHOMEPHOE M HEPaBHOMEPHOE JIBHKCHHE, OTHOCUTEIBHOCTh MEXaHHUECKOTO
JIBU>KEHUS, MHEPLUS, B3aUMO/JICHCTBUE TEIT;

e OIIMCBLIBATL M3YYCHHBIC CBOMCTBA Tel M MeEXaHHYeCKHe SABJICHUS, HCIIOJIb3Ys
(u3nUecKrue BENUYUHBL MyTh, CKOPOCTh, Macca Tela, MIOTHOCTh BEIIECTBA,
cuta (CHjIa TSHKECTH, CUITa YIPYTOCTH, CUIIA TPEHHS), TIPU OMUCAHHUH MTPABHIBHO
TPAKTOBATh (I)I/I3I/I‘ICCKI/II7[ CMBICJT MCIIOJIB3YEMbIX BCJIMYHH, UX O603HaquHﬂ u
(10705050005 HU3MCpPCHUA, HaXoaUuThb q)OpMyJ'II)I, CBA3BIBAIOIINEC JaHHYIO
(U3NYECKYI0 BENMYMHY C JPYTUMH BEIUYWHAMH, BBIUUCISATH 3HAYCHHE
(u3MUECKON BEIIUYUHBL,

e AHAJIN3NPOBATH CBOMCTBA TECJI, MCXaHUYCCKUE SABJICHHA U IPOLCCChI, UCIIOJIb3YA
¢usnveckre  3aKOHBI:  IMPHHIUN  CYNEpHo3UuIuU  chil  (HaxOXKIeHue
PaBHOMEUCTBYIOIIEH CHIIBI, 3aKOH ['yKa), MpHW 3TOM pa3jinyaTh CIIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €r0 MaTEMATHYECKOE BBIPAKEHNUE;

e pElIaTh 3aJauM, HCIOb3ys (pu3mueckue 3aKoHBI (3akoH ['yka) W (OpPMYIIBL,
CBSI3BIBAONIME (PpU3MUECKHE BETUUMHBI (ITyTh, CKOPOCTH, Macca Teja, IJIOTHOCTh
BEIECTBA, CHJIA, CHJIa TPEHUS CKOJbKEHUs, Kodddurment tpenus). Ha ocHoBe
aHaJIN3a yCIIOBHSI 3a][a4M 3aMMChIBATh KPATKOE YCIOBHE, BBIICIATh (PU3HUECKHE
BCIINYHUHBI, 3aKOHBI U @OpMyJ'II)I, HeOGXOJII/IMI)Ie g €€ pCICHUuA, IMPOBOANUTH
pacu€Tel U OLCHUBATH PCAIbHOCTH IOJYYCHHOI'O 3HAYCHUA q)PI3H‘IeCKOI7[
BCIIMYUHBI.

o UCNONIL308AMb 3HAHUAL O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEGHOU HCUHU,
Hanpumep 015 obecneyeHusi 6e30nacHoCmu npu oopaweruu ¢ npubopamu u
MexXHU4eCcKUMU YCmMpoucmeamu, Oiisi COXPAHEHUsT 300pP08bsi U COOIO0eHUs
HOPM 9KOI02UHEeCKO20 N08e0eHUs 8 OKpyHcaloujell cpeoe;

o NPUBOOUMb NPUMEPDL NPAKMUYECKO20 UCHONb308ANHUA PUUUECKUX SHAHULL O
MEXAHUYECKUX ABNEHUAX U PUBUYECKUX 3AKOHAX,

o PA3IUYAMb  SPAHUYLL NPUMEHUMOCIU (DUIUYECKUX 3AKOHO8, NOHUMAMb
gceobwuil  xapakmep QYHOAMEHMANbHLIX 3AKOHO8 U O2PAHUYEHHOCb
UCNONbL3068AHU YACMHBIX 3AKOHO8 (3akoH lyKa) Haxooumv adekeamuyio
npeosodcerHoU 3a0ade GU3ULecKyro Mooelb, paspeuams npooiemy KaKk Ha
OCHOBe — UMEIOWUXCA ~ 3HAHULL N0  MeXaHuke ¢  UCNONb308aHUEM
Mamemamuyecko2o annapama, max u npu NOMOwU Memoo08 OYeHKU.

Pacuér IIyTH u
CKOpPOCTH  Tela IIpH
PaBHOMEPHOM
IPSAMOJIMHEHHOM
JIBUKEHUH.
N3mepenune
PaBHOMEPHOI'O
JIBUKEHHUSL.

CKOPOCTH

IIpencraBienue
PE3yJIBTATOB
U3MEpEeHUN u
BBLIUUCIEHUUM B BHIE
TaONHIL U TPaUKOB.

Onpenenenue MyTH,
MIPOHUJIEHHOT O 3a
onpenenE€HHbINd

MPOMEXYTOK BPEMEHHU,
U CKOpPOCTH Tenla IO
rpaduKy 3aBHCHUMOCTH
MyTH OT BPEMEHU TIpH
PaBHOMEPHOM
JIBHKCHHH.

N3mepenue maccel Tena
Y TUTIOTHOCTH BEIIIECTBA.

UccnenoBanue
3aBHUCHMOCTHU
YUIMHEHUS  CTaJbHOU
MPY>KHHBI oT
MPUITOKEHHOM CHJIBI.
DKCIepUMEHTAIEHOE
OTIpenieneHne
PaBHOAECUCTBYIOLIEH
JIBYX CHIL
UccnenoBanue
3aBUCHMOCTH CHITBI

TPCHHUA CKOJIBXCHHA OT
IIomann




lasnenue meépovix men, scuokocmetl u 2a308

¢ PACIIO3HABATh MEXAHHUYCCKHE SIBICHUS M OOBSACHATH HA OCHOBE HMMEIOIIMXCS
3HAHUI OCHOBHBIC CBOWCTBA MM YCIIOBUSI IPOTCKAHUS STHUX SABJICHHN: Mepeaaua
JIaBJICHUS] TBEPIBIMHU TEIAMH, XHUIKOCTSIMH U Ta3aMH, aTMOC(EpPHOE JTaBJICHHUE,
IUIaBaHHUE TEI;

¢ OIUCBIBATL U3YYCHHBLIC CBOMCTBA Tel M MeEXaHMYeCKHe SABJICHU, HCIIOJIB3Ys
(u3nvecKre BeTMYUHBI: JaBlICHNUE, TIPABUIILHO TPAKTOBATh (PU3MUYECKUN CMBICI
HCIIOJIB3YEMbIX BCIMYHH, UX 0003HaYEeHUST U CAUHUILIBI U3MCPCHUSA, HAXOAUTH
(opMyIBl, CBS3BIBAIOIINE JAHHYIO (H3MUYECKYI0 BEIMYHHY C JPYTUMH
BCIIMYMHAMM, BBIYUCJIATh 3HAYCHUC (1)I/I3I/I‘ICCKOI\/II BCIIMYUHBI,

e AHAJIN3UPOBATH CBOMCTBA TECJI, MCXaHUYCCKUE SABJICHHA U IPOLECChI, UCIIOJIb3YA
¢usnueckue 3aKoHbI: 3aK0oH Ilackaisi, 3aKOH ApXuUMe[a; MPH 3TOM Pas3jndaTh
CJIOBECHYIO (hOPMYITUPOBKY 3aKOHA M €r0 MATEMaTHYECKOE BBIPAKCHHE;

epelmIaTh 3ajauM, HCIONB3Ys (u3MUecKue 3akoHbl (3akoH Ilackais, 3akoH
Apxumena) U (GopMylibl, CBsI3bIBarolIue (u3uyeckne BENWYMHBI (IaBIlCHUE,
cuita, TUIOTHOCTH): HA OCHOBE aHAIM3a YCIOBHS 33/1aud 3aIMChIBaTh KPAaTKOE
yCcIOBUE, BBIIENATh (U3UYECKHE BENMYWHBI, 3aKOHBI W (opmysl,
HeO6XOHI/IMBIe IJ1d €€ pCIICHUSA, IPOBOAUTE PACUCTBI U OLICHUBATL PCAaIbHOCTH
MOTYYEHHOTO 3HaUCHUsT (PU3NIECKON BEJTMYUHBI.

* UCNONB306AMb 3HAHUSA O MEXAHUYECKUX SIGNEHUSX 68 NOBCEOHEGHOU JCU3HU,
ons  obecneuenus Oe3onacHocmu npu odpawjeHuu ¢ npubopamu U
MexXHU4ecKUMU YCmpoucmeamu, Oiisi COXPAHEHUs: 300pP08bs U COONO0eHUs
HOPM 9KOI02UHEeCKO20 N08e0enUs 8 OKpyHcaloujell cpeoe;

o IPUBOOUMb NPUMEPLL NPAKIMUYECKO20 UCNONb308AHUS PUIUYECKUX 3HAHULL O
MEXAHUYECKUX ABNEHUAX U PUIUYECKUX 3AKOHAX;

e PA3IUYAMb  2PAHUYLL NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMDb

02DAHUYEHHOCHb UCHOAb306AHUSA YACTNHbIX 3aKOHO0E6 (3axon Apxumeoda)’,

o HAXOOUMb A0EKBAMHVIO NDEONONCEHHOU 3a0aye dU3UYecKkvio MoO0eib,
paspewams npooaemMy Kak HA OCHO8€ UMEIOWUXC 3HAHUL O MeXaHnuke ¢
UCHONb306AHUCM MAMEMAMUYECKo20 annapamd, maxk U npu HoMOwU
Menmooos8 OueHKU.

OO0HapyKeHHe
CYIIIECTBOBAHUS
atMoc(hepHoro
napneHus. OObsICHEHHE
IIPUYMH I1JIaBaHUA TCII.
Usmepenue CHUJIBI
Apxumena.

UccnenoBanue ycioBui
IIJTaBaHUs TEJI




Paboma u mownocme. Dnepeus

¢ PACIIO3HABATH MEXAHUYCCKHE SBICHUS M OOBSCHATH HA OCHOBE HMCIOIIHXCS
3HAHUI OCHOBHBIC CBOWCTBA WM YCJIOBUS TPOTCKAHHS OTHX SIBICHUIA:
PaBHOBECHE TBEP/IbIX TEJl, UMEIOIIUX 3aKPEIUICHHYIO OCh BPAIICHHUS,

¢ OMUCBIBATL U3YYCHHBLIC CBOMCTBA Tel M MeEXaHMYeCKHe SABJICHUS, WCIIOJIB3Ys
(1)I/I3I/I‘IGCKI/IC BCIIMYUHBIL: KHHCTUYCCKAsA OHCPrusd, NOTCHLUAJIbHAsA 3SHEPrusd,
MexaHudeckass pabora, MexaHwdeckas MoiiHOCTh, KIIJ[ mpu coBepiieHHn
paboThl ¢ MCIONB30BAHUEM MPOCTOrO MeXaHu3Ma. [Ipu OMHMCaHHU MPABUIILHO
TPAKTOBATh (I)I/I3I/I‘ICCKI/II7[ CMBICJT MCIIOJIB3YEMbIX BCJIMYHH, UX O603Haq€HHﬂ u
(10705050005 HU3MCpCHH, HaxXOJUThb (bOpMyJ'H)I, CBA3BIBAIOIINEC JaHHYIO
(U3NYECKYI0 BENMYMHY C JPYTUMH BEIUYWHAMH, BBIUUCISATH 3HAYCHHE
(u3MUECKON BEIIUYUHBL,

e AHAJIN3UPOBATH CBOMCTBA TECJI, MCXaHUYCCKUE SABJICHHUA U IPOLCCChI, UCIIOJIb3YA
(u3nUeckue 3aKOHBI: 3aKOH COXPAHCHHs DSHEPTUH, MPU 3TOM pas3HyaTh
CJIOBECHYIO (hOPMYITUPOBKY 3aKOHA;

epemaTh 3agaud, UCIONb3yd (DPU3NYECKUH 3aKOH M (OPMYJIbI, CBSI3BIBAIOIINE
(u3mdeckre BEMMYMHBI (CKOPOCTh, Macca Teja, KHHETHYEeCKas DSHEPTHs,
MMOTCHIAJIbHAsA OHEPrus, MEXaHUYCCKasd pa60Ta, MEXaHHYCCKasA MOIIHOCTb,
KIIJ] mpocroro mexanmsma). Ha ocHOBe aHanm3a yCIIOBHS 3aJady 3alHCHIBATh
KpaTKoe YCIOBHUE, BBIIEIATH (U3MUECKHE BEIMYUHBI, 3aKOHBI U (HOpMyIbI,
HeO6XOHI/IMBIe IJ1d €€ pCIICHUSA, IPOBOAUTE PACUCTBI U OLICHMUBATL PCAIbHOCTD
MOJTY4YEHHOTO 3HaUCHUsT (PU3NIECKON BEJTMYUHBI.

* UCNONB308AMb 3HAHUSA O MEXAHUYECKUX ABNEHUAX 68 NO0BCEOHE8HOU JCU3HU,
ons  obecneuenus Oe3onacHocmu npu  oopawjeHuu ¢ npudbopamu  u
MexXHU4eCcKUMU YCmMpoucmeamu, Oiisi COXPAHEHUsT 300pP08bs U COOMO0eHUs
HOPM 9KOI02UHEeCKO20 N08e0eHUs 8 OKpyHcaloujell cpeoe;

o IPUBOOUMb NPUMEPLL NPAKIMUYECKO20 UCNONb308AHUSA PUSUYECKUX HAHULL O
MEXAHUYECKUX ABNEHUAX U PUBUYECKUX 3AKOHAX,

« PA3IUYAMb  2PAHUYLL NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMDb
gceobwuil  xapakxmep QyHOAMEHMAIbHBIX 3AKOHO8 (3AKOH COXPAHEHUs

Mexanuyeckou sHepauiL);

o HAXOOUMb A0EKBAMHVIO NDEONONCEHHOU 3a0aye duzuueckvio Mooeb,
paspewams npooaemy KaK Ha OCHO8€ UMEIOWUXCA 3HAHUL NO MEXaHuke ¢
UCHOMb306AHUCM MAMEMAMUYEcKko20 annapama, mak U npu HOMOWU
Menooos8 OueHKU.

Wsmepenue paboThl
CHJIBI Nsmepenue
KMHETHYECKOM 3Hepruu
TENna o JUITMHE
TOPMO3HOI'O ITyTH.
N3smepenne  sHepruu
yrnpyroii  nedopmanuu
MPYKHUHBL.
OKcIepuMeHTaIbHOE
CpaBHEHHE W3MEHEHUs
MOTEeHIIMAILHON u
KMHETHYECKON HHEpruu
TeNa MpH ero JBUKEHUU
o
HAaKJIOHHOWUIIOCKOCTH.
IIpuMeHeHue  3aKoHa
COXpaHEHUs
MEXAHUYECKOW SHEPruu
IS pacuéra
MOTEHIINATLHON u
KMHETHYECKOH HHEpruu
Tena.

N3MepeHre MOIIHOCTH,
KIIJI HaKJIOHHOU
IUIOCKOCTH W JIPYTHX

MIPOCTHIX MEXaHNU3MOB.
DKCIIEpUMEHTAIBHOE
OTIpeNeNICHnEe  IICHTpa
TSDKECTH TIJIOCKOT'0
Tena. UccnenoBanue
YCJIOBUH  PaBHOBECHS
phIyara.

8 kiaacce

Pa3pedn,

TeMa

I[Inanupyemble pe3yibTaThI:
YyeHuk Hayuurest/ Yuenux noayuum 603moxcHoCmb HAYUUmMbCA

Buabl 1eaTe IbHOCTH




Tennosvie signenus

e paCliO3HAaBaTh TCIJIOBBIC SABJICHHUA U OOBSICHATL Ha 0Oase HMCIOIIMNXCS 3HAHUU
OCHOBHBLIC CBOMCTBA WU YCJI0OBUA TMPOTCKAHUA OTUX SIBIICHUI: TEILJIOBOC
paBHOBECHEC, UCTIAPCHUE, KOHACHCAM:, IIJIaBJICHNUEC, KPpUCTAJLIIM3allus, KUIICHUC,
BJIA)KHOCTb BO3/1yXa, pas3sIMUHLIC CITOCOOBI TCIIonepeaauun (TeHHOHpOBO}IHOCTB,
KOHBCKII U, I/I3HY‘ICHI/IC), arperaTHbi€ COCTOSAHHUA BCIIECCTBA, IIOITIOUICHHUE
OHEPruu Mmpu UCIAapCHUHN KXUAKOCTHU W BBIACICHUC €€ IIPU KOHJACHCALIMH I1apa,
3aBUCUMOCTDL TCMIICPATYpPbl KUIICHUS OT OaBJICHUSA,

e OIIUCBIBATL H3YUCHHBIC CBOWMCTBA TEI M TCIJIOBBIC SABJICHUA, WCIIOJIb3Ys
(1)I/I3I/I‘IGCKI/IC BCIIMYUHBI: KOJIMYECTBO TCIIJIOTHI, BHYTPCHHAA SHEprus,
TeMIICpaTypa, yYaciabHasA TECIIIIOEMKOCTD BC€IICCTBA, yaciabHas TCIIJIOTa

TUTaBJICHUS, yJeldbHAas TEIIoTa mapooOpa3oBaHusl, ylelnbHas TeIIoTa CrOpaHus
TormBa. [Ipy ONMCAaHWM TPaBHIBHO TPAaKTOBATh (PUBMYECKUI  CMBICI
HCIOJIB3YEMbIX BECJIMYUH, HUX obo3HaueHus U CAUHHUILBI U3MEPCHUA, HAXOAUTH
(GopMyIbl, CBSI3BIBAIONIME JAHHYIO (U3UYECKYIO BEIMYMHY C JIPYTUMH
BCIIMYMHAMH, BBIYUCJIATh 3HAYCHUC q)HSquCKOﬁ BCIIMYUHBI,

e AHAJIN3HUPOBATH CBOMCTBA TCJI, TCIJIOBBIC SABJICHUA W IIPOLECCHI, HCIIOJIb3YsA
OCHOBHBIC MMOJIOKECHUA aTOMHO-MOJICKYJIIPHOI'O YUCHUA O CTPOCHUHN BEUISCCTBA U
3aKOH COXpPaHEHHS SHEPTHUH;

e pa3nMyaTh OCHOBHBIE NMPW3HAKH M3YYEHHBIX (DM3MUECKHX MOnEeneld CTPOSHHs
ra3os, )I(H)IKOCTeﬁ " TBEPABIX TECII;

o IPUBOJIUTH TPUMEPHI MPAKTUIECKOTO HMCTONH30BAHMUSA (PUIMUECKUX 3HAHUHA O
TEIUTOBBIX SIBJICHUSIX;

e peIIaTh 3a1a4H, HCIONB3YS 3aKOH COXPaHEHHS DHEPIHH B TEIUIOBBIX MpoIleccax
u (HOpMYIIBL, CBS3BIBAIOIINE (U3MUECKUE BEIWYHHBI (KOJNHYECTBO TEILIOTHI,
TeMIiepaTtypa, yJAelbHas TEIJIOEMKOCTh BEIIECTBa, yHelNbHAas  TEIioTa
TUTABTICHUS, yJeldbHAs TEIIoTa MapooOpa3oBaHUs, ylelbHAs TEIIoTa CrOPaHUs
tormBa). Ha ocHOBe aHanm3a ycIOBHS 3a/ia4yd 3allChIBATH KPATKOE YCIIOBHE,
BBIIENATh (PU3MYECKUE BEIWYMHBI, 3aKOHBI U (OPMYITBI, HEOOXOIUMEBIE JIIS €
pelleHus, IPOBOIUTH PacUeThl H OIICHUBATh PEATBHOCTh TOTYUYCHHOTO 3HAUCHUS
(hu3mIecKol BETMIMHEL

o UCNONIL3068AMb 3HAHUSL O MENI0BbIX AGNEHUAX 8 NOBCEOHEBHOU MHCUHU Ol
obecneuenusi bezonacnocmu npu 0oOpaweHuu ¢ npudoOpamu U MexHU4ecKumu

yecmpoucmeamu, — O1s  COXpameHus  300posbsi U COONOOeHUs  HOPM
9IKONO2UHECKO20 N0BeOeHUsl 8 OKpYcaloujell cpeoe;
o PA3IUYAMb  PAHUYbL  NPUMEHUMOCMU (DU3UYECKUX 3AKOHOS8, NOHUMAMDb

gceobwuil  xapakmep (QHYHOAMEHMANbHbIX QUUYECKUX 3AKOHO8 (3AKOH
coxpameHusi IHepaUU 6 MEeNN0blX npoyeccax) U  02paHUYeHHOCHb

UCNOIL308AHUA YACMHBIX 3A4KOHO8,
o HAXOOUMb AO0EKSAMHVIO NDEONOJNCEHHOU 3a0aye du3u4eckvio Mooeb.,
paspeuiams npoodemMy Kaxk HA OCHO8e UMEIOWUXCA 3HAHUL O MENnio8blx
SABNEHUSX C UCNONb308AHUEM MAMEMAMUYEecKo20 annapamad, maxk u npu
NOMOWU MEMOO08 OUECHKU.

HaOmronenue

M3MEHEHUS
BHYTpEHHEH  SHEpTUU
Tena npu
TerIonepeaaye u

paboTe BHEIIHUX CHJI.
UccnenoBanue sABneHUs
TernooOMena npu
CMENIMBAHUN XOJI0HON
Y TOpSIYEN BOJIBI.
Briuucnenue
KOJIMYECTBaA TCIIJIOTHI U
YAEIbHON
TEIII0EMKOCTH
BEIIECTBA npu
TerIonepenaye.
N3mepeHne ynenbHOU
TEIJI0EMKOCTH
BEIIECTBRA.
N3mepenue  TEmiIoOTHI
TIJIABJICHUS JIB]IA.
UccnenoBanue
TETIOBBIX
napaduHa.
Habmonenne
W3MEHEHUS
BHYTpEHHEU
BOIBI B
HCIIapEHUSI.
Brruucnenue
KOJIMYECTBA TEIJIOTH B
mporeccax
TEIIonepenayn pu
TIJTaBIICHUT "
KPUCTAJUTH3AIHAH,
HCTIapeHUuHN u
KOHJICHCAITIH.
Beruncnenue ynenpHOM
TEIUIOTHl TUIABIICHHUS W
nmapooOpa3oBaHuUs
BEIIECTBA.

Nzmepenne BrnaxHOCTH
BO3AyXa IO  TOYKE

POCBL.
O6cvknenne

CBOMCTB

SHEpPruu
pe3ynbTare




Qﬂekmpzweacue ABGNIEHUA

+pacIio3HaBaTh JIEKTPOMATrHUTHEIC SIBJICHUSI M OOBSCHSITH HA OCHOBE HMEIOIINXCS
3HaHUI OCHOBHBIE CBOMCTBa WM YCIOBHS IPOTEKAHUS DJTUX SIBICHHIA:
SNEKTpU3AlUs Tel, B3aUMOACHCTBHE 3apsioB, ODJCKTPHUECKH TOK H €ro
JeiCTBUSA (TEIIOBOE, XUMHUYECKOE, MATHUTHOE),

eCOCTAaBJIAITh ~ CXEMBbI ~ DJIEKTPUYECKUX ILerMedl C  MOCIeAOBaTeIbHBIM |
napajyieNbHBIM COCAMHEHUEM 3JIEMEHTOB, pa3inydas YCIOBHBIC O0O3HAYEHHUSI
9JIEMEHTOB DJIEKTPUYECKUX Iernmeld (MCTOYHUK TOKa, K04, PE3NCTOp, PeocTar,
JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD).

*OIMCHIBATH U3yYCHHBIE CBOMCTBA TEIl U JIEKTPOMATHUTHBIC SIBJICHHS, UCTIONB3YsI
(¢u3NUecKre BEIWYHMHBI: DIEKTPUUECKHHA 3apsifl, CHJIa TOKa, 3JIEKTPHUYECKOE
HanpsDKEHUe, OJJEKTPUUYECKOE CONPOTUBJICHHE, YAEIbHOE CONPOTHBIICHUE
BEIIECTBa, paboTa AIIEKTPUIECKOTO MOJIsI, MOITHOCTh TOKA; TPH OMHCAHUH BEPHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIONB3YyEeMbIX BEIUYMH, MX OOO3HAYCHUS M
SIMHUIIBI I3MEPEHHSI; HAXOAUThH (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UIECKYIO
BEJIIMYHMHY C IPYTUMU BEJTMYUHAMHU.

«aHAIM3UPOBATH CBOWCTBA TEJN, JJCKTPOMATHUTHBIC SIBJICHUS HIIPOIIECCHI,
MCTIONB3Ysl (pU3HUYECKrEe 3aKOHBI: 3aKOH COXPaHEHUSDIIEKTPHYECKOT 0
3apsiia, 3akoH Owma sl ydactka nenw, 3akoH Jxoynsi- JleHna; mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYIUPOBKY 3aKOHa M €ro MaTeMaTHYecKoe
BBIPAKEHHE;

«[IPHBOJIUTH TPHUMEPHI MPAKTUYECKOTO HCIONB30BAHUS (PH3MUYECKUX 3HAHUH O
3JIEKTPOMArHUTHBIX SBJICHUSAX;

epeIaTh 3a1a4uM, UCTIONB3Ys (PU3MUCCKUE 3aKOHbI (3akoH OMa JuId yJacTka IelH,
3akoH JDkoymsa- Jlenna ) u ¢opMyInbl, CBA3BIBAIOIINE (DU3MUECKUEC BEITHMYMHBI
(cmma TOKa, AIEKTPUYECKOE HAINpPsDKEHHE, JIJIEKTPHUYECKOE CONMpPOTHBIICHHE,
yIeIbHOE CONPOTHBIICHNE BEIIECTBA, paboTa 3JIEKTPHUECKOTO IO, MOIIHOCTh
ToKa,  (opmynsl  pacyera  OJEKTPHYECKOTO  CONPOTHUBJIECHHS  IIPH
MIOCIIIOBATEIbHOM M MapajuleIbHOM COSJUMHEHHH IPOBOIAHUKOB): HAa OCHOBE
aHaIM3a YCIOBHS 33Ja4M 3alMCHIBATH KPATKOE YCIOBHUE, BBIACIATH (HH3HMUCCKUE
BEJTMYMHBI, 3aKOHBI M (HOpMyIIBI, HEOOXOIUMBIC JUII €€ PEIICHHs, MPOBOJUTH
pacdeTbl W OLCHUBATH PEAIFHOCTh IOTYYCHHOrO 3HAYeHHS (U3MUECKON
BEJTMYMHEI.

+HCIIOJIB30BATh 3HAHUS 00 HJIEKTPOMArHUTHBIX SBICHHUSX B IOBCEIHEBHOU
KHU3HU I oOecriedeHusl Oe30MacHOCTH IPH OOpalIeHUH Cnpubopamu u
MEXHUYECKUMU YCMPOUCmeamu, Oid COXPAHeHUs 300p08bs U COONIOOEHUs HOPM
9KON0UUECKO20 NOBEOeHUsL 8 OKpYJicaroujell cpeoe;

oPA3IUYAMb  SPAHUYBL  NPUMEHUMOCU — QUIUYECKUX  3AKOHO8, NOHUMAMb
6ceobwuii  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHeHUs
INIEKMPUHECKO20 3apsA0a) U 0SPAHUYEHHOCHb UCNONIb308AHUS YACTHBIX 3AKOHO8
(3axon Oma 0ns yuacmka yenu, 3akoH [ocoyns- Jlenya u op.),

npuemvl  NOCMPOEHUs.  Pu3UHecKUx mooenell,

DopmyIUpOBKU  OOKA3AMENLCME  8bIOGUHYMBIX 2UNOME3 U  MeopPemuiecKux

86180008 HA OCHOBE IMNUPULECKU YCIMAHOBNICHHBIX (PAKMO8,

e UCNOJIb308AMb noucka u

eHAX0OUMb  A0EKBAMHYIO  NPEONIOANCEHHOU  3a0aue  (QUUYECKYI0  MOOeb,
paspewiamv  npodiemMy KAk — HA  OCHO8e  UMEIOWUXCS — 3HAHUUl 00
INIEKMPOMACHUMHBIX ~ SAGIEHUSX € UCHONb308AHUEM — MAMEMAMU4ecKo2o

annapama, maxk u npu nomowju Memoooe OYEHKU.

HaOmronenue sABieHUS

3IEKTpU3AIUU npu
COTPUKOCHOBEHUHU.
OOnsacHEHHE  SBJICHUS
JJEKTpU3AIMU  TET |
B3auMMOJEHCTBHUS
AIEKTPUYECKHIX
3apsJIoB.
HccnenoBanue
JCHCTBUS
JIEKTPUUECKOTO  TTOJIS
Ha Tena u3
MIPOBOJTHUKOB u
JTINDJICKTPUKOB.

COopka M HCHBITAHUE
3JIEKTPUUYECKOM IIEMHu.
NsroroBnenue u
HUCIIBITAHUC
TaJIbBAHNUYECKOI'O
JJIEMEHTA.

N3mepenne cunbl TOKa
B DJIEKTPUUECKON IeMHu.
Nsmepenue
HaIPSKEHUS Ha
YYaCTKE LIEMHU.
Nsmepenue
AIEKTPUYECKOTO
COIIPOTHUBJICHHUSI.
UccnenoBanue
3aBUCUMOCTH CUJIBI
TOKa B IPOBOJHUKE OT
HallpsDKEHUsT Ha  ero
KOHLIAX.

Nsmepenue u
MOIITHOCTH
AIEKTPUYECKOTO TOKA.
Brraucienne CHUTBI

TOKa B LENH, paboThl U
MOIITHOCTH
AIIEKTPUIECKOTO TOKA.

OObsicHeHHE  SIBIECHUS
HarpeBaHus
IPOBOTHUKOB
ANIEKTPUIECKIM TOKOM.
Uzyuenue paboThI
HOYTTPOBOJHUKOBOTO
JMoza.




3ﬂ€Kmp0MaZHumel€ ABGNIEHUA

+PACIO3HABATh DJIEKTPOMATHUTHBIE ABJICHUS U OOBSCHSITH Ha OCHOBE MMEIOIINXCS
3HAQHWH OCHOBHBIC CBOMCTBA WJIM YCJIOBHS TPOTEKAHHS OTHX  SIBJICHHIA:
B3aUMOJIENCTBUE MATHUTOB,

«[IPUBOJINTH TPUMEPHI TPAKTUYECKOTO HCIONB30BAaHUS (PU3MYECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SABICHHUSIX UCNOIb308AMb 3HAHUSL 00 31eKMPOMACHUMHBIX
SABEHUAX 8 NOBCEOHEeBHOU JHCU3HU Ol obecnedenus 6Oe30nacHocmu npu
obpaweHuu ¢ npudbOPaMu U MEeXHUYECKUMU YCMPOUCmeamu,

+UCNONL306AMb  NPUEMbL  NOCMPOEHUsl  (PU3UYeCKUx Mooenell, noucka u
Gdopmynupoexu 0oxkazamenbcme 6bl0BUHYMbIX SUNOME3 U MEeOPemudecKux

86160008 HA OCHOBE IMNUPULECKU YCHIAHOBIEHHbIX (DAKMOE,

HAXOOUMb  AOEKEAMHVIO NDEONONCeHHOU 3a0aye (DU3UYecKvio Mooeib,
paspewiams  NPoOAEMY KAk HA  OCHO8e  UMEIOWUXCA  3HAHUL 00
SNIEKMDOMASHUMHBIX ~ AGNEHUAX C  UCHOJIb306AHUEM MAMEeMamu4yecko20
annapama, max u npu NOMOWU Memoo08 OYeHKU.

DKCIEePUMEHTAIEHOE
M3YYCHHUE SIBIICHUS
MarHUTHOTO
B3aUMOJCHCTBHUS TeIl.
Nsyuenue SIBJICHUA
HaMarHH4YUBaHUS
BEIllECTBA.
HccnenoBanue
JNeHUCTBUS
JIEKTPUUECKOrO TOKA B
OpSIMOM  TIPOBOJTHUKE
Ha MarHUTHYIO
CTpENKY.
OOGHapyKeHHe
JNEUCTBUSI MAarHUTHOTO
MoJIT Ha TPOBOTHUK C
TokoM. OOHapyxeHue
MarHATHOTO
B3aUMOJEHCTBHS

TOKOR

Csemosvle sieneHus

+PAaCro3HaBaTh U OOBSICHITH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIC CBOMCTBA
WM YCJIOBHSI MPOTEKAHUS SIBJICHHIA: MPSIMOJIMHEHHOE paclpocTpaHEHHE CBETa,
OTpa)XCHHE U TIPEIOMIICHUE CBETA,;

VICTIOJIB30BATh ONTHYECKHE CXEMBI Ul MOCTPOCHUSI M300paKeHUH B IUIOCKOM
3epKajie ¥ CoOMparomieii JInH3e;

+OIMCHIBATh W3YYCHHBIC CBOMCTBA TEJN, HCIONB3Ys (U3NUECKHE BEIUYHHBL:
(OKYCHOE pAacCTOSIHUE M ONTHYeCKas CHJa JIMH3bI, TPH OINUCAHMH BEPHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIOJIB3YEMBIX BEIUYUH, MX OOO3HAYCHHS U
eIMHUILIBI U3MEPEHHST; HAXOAUTh (YOPMYIIBI, CBS3BIBAIOLINE JAHHYIO (DH3HUIECKYIO
BEJIMYMHY C IPYTUMH BEIHYNHAMY,;

¢QHAJIM3MPOBATh CBOWCTBA TEM M IPOLIECCHI, UCIONB3Ys (HU3UYECKHE 3aKOHBIL:
3aKOH TNPSIMOJIMHEHHOr0 pPaclpoCTPaHEeHUsl CBETa, 3aKOH OTPaKCHUsS CBeTa,
3aKOH TPETOMIICHHSI CBETa; MPU ITOM DA3NyaTh CIOBECHYIO (DOPMYIHUpPOBKY
3aKOHA M €r0 MAaTeMaTH4ECKOE BHIPAKCHHE;

epelIaTh 3aJaYM, HCIONb3YySd (GHU3UYECKUE 3aKOHBI (3aKOH MPSIMOIHHEHHOrO
pacIpoCTpaHeHHUs CBETa, 3aKOH OTPaKCHHUsI CBETa, 3aKOH MPEJIOMIICHHS CBETA) U
(dhopMmynBl, CBs3BIBatONINEe (DU3WYECKUE BEMWYHHBI ((POKYCHOE paccTosHUE H
ONTHYECKasl CHJa JIMH3bI): Ha OCHOBEAHAIIM3a YCJOBHs 3aJa4yd 3alHChIBATH
KpPaTKOE YCIIOBHE, BBIICIATh (U3MYECCKUE BEIMYHMHBI, 3aKOHBI H (HOPMYIIbI,
HEOOXOIMMBIC JUTsl €€ PEIICHUsI, TPOBOAUTD PACUeThl M OLCHUBATH PEATLHOCTD
MOJIY4EHHOTO 3HAUCHHS (PH3UYECKON BETHUHHBI.

ePA3NIUYAMb  CPAHUYLL  NPUMEHUMOCU  DUBUYECKUX 3AKOHO8, NOHUMAMb
gceobwuil  xapakmep @OYHOAMEHMANbHBIX 3AKOHO8 (3AKOH OMPAdCeHUsl,
3GKOH NpeNloMIIeHUs]) U 02PAHUYEHHOCb UCNOb308AHU YACIHBIX 3AKOHO8
(3aKOH NPAMOAUHENHO20 PACNPOCMPAHEHUs: céema U Op.).

DKCIEepPUMEHTAITEHOE
HU3Yy4YCHHUC SIBJICHUSL
OTpaXKCHUS CBeTa.
UccnenoBanue cBOMCTB
n300pakeHus B
3epkane.  M3mepenue
(hOKYCHOT'O PacCTOSHHS
cobuparomeit
nuH3bLIlomydenne
n300pakeHUH c
TTOMOIIIHIO
COOMpATOIIeH JIMH3EI.




9 kJacc

3akonvi 63aumooeticmeus u 08UNICEHUs. Mell

3HAaHUM OCHOBHBIE CBOMCTBAa WJM YCJIOBUSL TIPOTEKaHUS JTUX SABJICHUI:
paBHOMEPHOE U PaBHOYCKOPEHHOE
OTHOCHUTCIHLHOCTh MEXAHHYCCKOI'O JIBMOKCHMHS,
pPaBHOMEPHOE JIBU>KEHUE M0 OKPYKHOCTH, PEAKTUBHOE JIBUKEHUE;

«OIMCHIBATbU3YUYECHHbIE CBOMCTBA TE€I UM MEXAaHWYECKHUESBIIEHUS, HCIIOIb3YA
(pu3MUeCKHe BEJIMUMHBL: MyTh, IEPEMEIICHUE,CKOPOCTh, YCKOPEHHE, TEPHOJ
oOpallieHusl, CUJIa, HMMITYJIbC Tejla, KHHETUYECKas JHEPrus, MOTEHIIMAIbHAs
JHEprus, MeXaHudeckas pabora, MEXaHMUYeCKash MOIIHOCTb, IPU OIMUCAHHU
MPaBWJIBHO TPAKTOBAaTh (DU3MUYECKHI CMBICI HUCIONIB3YEMbIX BEIUYUH, HX

IIPSIMOJIMHENHOE
cBoOomHOE

JIBHOKEHME,
MajicHue Tell,

0003HAUCHUSI W CAWHHIIBI W3MEPEHUS, HaXOIUTh (OPMYIBI, CBS3BIBAIOIINE
JMAHHYIO (PU3MYECKYIO BETUUMHY C APYTUMH BETUIMHAMHE, BEIUYUCIISATh 3HAUCHUE
(hu3mdecKol BETUINHEL,

«aHAIM3UPOBATH CBOWCTBA TEJ, MEXaHWUECKUE SBJIICHUS M MPOIECCHI, UCIIOIB3YS
(u3mdeckre 3aKOHBI: 3aKOH COXPAaHEHWS JHEPrUH, 3aKOH BCEMHPHOTO
TATOTEHUS, TPUHIAIN CYIEPIIO3UINN CHI (HaXOXIEHHE PaBHOIEHCTBYIOMICH

cuisl), |, I m III 3akoHbpl HbIOTOHA, 3aKOH COXpaHEHHUS WMITYJIbCA, TIPH ITOM

pasIuyYaTh CIOBECHYIO (OPMYITHMPOBKY 3aKOHA W €ro MaTeMaTH4ecKoe
BBIPA)KEHHE;
epa3zNMyUaTh  OCHOBHBIE TPHU3HAKK  HM3YyYEHHBIX  (UIUUYECKUX  MOJENeil:

MaTepHuaibHas TOYKA, HHEepIIUaIbHasl CUCTEMa OTCUETa,;

epelIaTh 3aJa4M, MCHONB3YS (PH3MUECKHE 3aKOHBI (3aKOH COXpPAHEHUSI DHEPTHH,
3aKOH BCEMHPHOTO TATOTEHHS, NMpuHIWN cyrneprosununu cui, |, llu Il13akoHs!
HeroToHa, 3aKkOH COXpaHEHHS WMITyabca) W (OPMYNbI, CBS3bIBAIOIIHE
(usnvecKue BEIMIHHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC
Tena, KHHeTUYecKasl dHeprusi, MOTCHIHAbLHAsI SHEPTHs, MeXaHnueckas paboTa,
MexaHW4Yeckass MOIIHOCTh): HAa OCHOBE aHAJM3a YCIOBHUS 3aJa4d 3alKChIBATh
KpaTKoe YCIIOBHE, BBIICNATh (PU3MUECKHE BEIUYHHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOJMMBIE JUIS €€ PElICHUs, TPOBOJANUTL PACUCTHl U OIICHUBATH PEaIbHOCTh
MOTYYCHHOTO 3HAUCHUS (U3NICCKON BETMUUHBI.

¢ UCTIONL306AMb 3HAHUS O MEXAHUYECKUX S6NEHUX 8 NOBCEOHEBHOU JCU3HU OJis
obecneuenus bezonacHocmu npu 0OpaweHuu ¢ npudopamMu U MexHuyecKumMu
yempoticmeamut, Oisi COXPAHEHUsL 300P08bsL U COOTIOOEHUSL HOPM IKONOSUUECKO20
nosedenus 8 oKpyxcaoujell cpeoe;

«IPUBOOUNML NPUMEPBL NPAKMUYECK020 UCHONb308AHUSL (UUYECKUX 3HAHUL O
MEXAHUYECKUX SIGNeHUSX U QUUYECKUX 3AKOHAX, NPUMEPbl UCHOJb308AHUS

B0300HOBNIAEMbIX — UCHIOYHUKOG — DHEPeUU,  IKONOSUHECKUX  NOCAe0CmEull
UCCIe008AHUSA KOCMUYECKO20 NPOCMPAHCMG;

oPA3IUYAMb  SPAHUYBL  NPUMEHUMOCMU — (QUUYECKUX — 3AKOHO8, NOHUMAMb
gceobwuti  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH — COXPAHEHUS

MeXaHUUecKou JHepauY, 3aKOH COXPAHEHUs. UMNYIbCA, 3AKOH BGCeMUPHO20
msA2omeHus),

* HAXO0OUMbAODEKBAMHYIO NPEONONCEHHOU 3a0aue PUUYecKyIoMo0ens, paspeuams
npobremy Kak Ha OCHO8e UMERWUXCS 3HAHUL NO MeXAHUKe ¢ UCHOIb308AHUEM

mamemamudecKkozo annapama, mak u npu nomowu Memooos OYEHKU.

No Ilnanupyemble pe3yJbTaThl: Buapl nesitenbHOCTH
= o YyeHuk Hayuurest/ Yuenux noayuum 603moxicHocmy Hayuumocs
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1 «Pacno3snaBaThbMEXaHMYCCKUE SBJICHUS KM OOBSACHATH HAa OCHOBE MMEIOLIMXCS

PaccuuteiBaTh NyTh H
CKOpPOCTb npu
PaBHOYCKOPEHHOM
HIPSAMOJIMHEHHOM
JIBUJKEHUH TeNa.
N3mepenne yckopeHus

CBOOOJHOIO MaJIcHUs.

Ompenenenne
NpPOMAEHHOTO TMyTH U
YCKOPEHUsST  JABWKEHUS
Tena no  rpaduky
3aBHCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O
PSAMOJIMHEHHOT O
JABUXCHUS TEi1a oT
BpPEMEHHU.

Nsmepenue
[EHTPOCTPEMHUTEITHHOTO
YCKOpEeHHs npu
IBKEHHH  Tela  TI0
OKpPY>KHOCTH c
MOCTOSTHHOM 10 MOJYJIIO
CKOpPOCTBIO.
Nsmepenue  ckopoctu
WCTEUEHHs] CTPYH rasa
W3  MOJAENH  PaKeTHl
[Ipumenenue 3aKOHa
COXpaHEHHUS HMITYJbCca
JUTS pacdera
pe3yIBTATOB
B3aMMOJECHUCTBHUS TE.
Usmepenne paboTHI
CHUTHL.

N3mepenne
KUHETUYECKOU SHEPTUU
Tena o JUTUHE

TOPMO3HOTIO ITYTH.




Mexanuueckue xorebanus u 60aHbuL. 38yK

o pacro3HaBaTh MEXaHWYECKHE SBICHUS W OOBACHATH HA OCHOBE HMEIOLIMXCS
3HAHUA OCHOBHBIE CBOMCTBA WJIM YCJIOBHUA TPOTEKAHUS OTUX SBIECHUM:
KonebaTenbHOe IBUKEHIE, PE30HAHC, BOIHOBOE ABHKCHHE (3BYK);

* ONMCHIBATh W3YYEHHBIE CBOMCTBA TE M MEXaHHYECKUE SIBJICHMSI, HCIIONb3YS
(u3nUecKre BEIMYHUHBI: CKOPOCTh, aMIUIMTYAA, [IEPUOJ U 4YacToTa KoneOaHuH,
JUIMHA BOJHBI U CKOPOCTh €€ pPAaclpOCTpaHEHHs; NpH ONHUCAaHUM IPaBUIHHO
TPaKTOBaTh (PU3MYECKUI CMBICII HMCHOJIBb3YEMBIX BEIHYWH, MX OOO3HAYEHHS W
eIMHUIIBI U3MEPEHUS], HAXOAUTH (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO

BEIMYMHY C JPYTMMH BeJIMYMHAMHU, BBIYUCIATH 3HaueHHE (PU3HUECKOi

BCIIMYNHBI,

e PEIIATHL 3aJa4M, KCIIONB3YS (PU3MUYECKHE 3aKOHBI (aMIUINTYOA, IEPHOI H
yacToTa KOJeOaHMi, JUIMHA BOJHBI U CKOPOCTH €€ PAaCIpOCTpaHEHHs): Ha
OCHOBE aHaln3a YCJIOBHS 3aJa4yM 3alliCHLIBATH KPATKOE YCIIOBME, BBIICIATH
(hU3UYEeCKUE BEIWYMHBI, 3aKOHBI M (OPMYJbl, HEOOXOJHWMEBIE I ¢
pEIIeHns], IIPOBOAWTH pPaCUeThl W OIEHHBATL PEANTHHOCTH IIOIYYEHHOTO
3HauYeHM (hU3MIECKOI BETUUNHEL

* UCNONB308AMb 3HAHUSL O MEXAHUYECKUX S8NCHUSIX 8 NOBCEOHEeBHOU HCUSHU OISl
obecneuenuss 6e30nACHOCU NPU 0ODAUEHUU ¢ NDUOODAMU U MEXHUYECKUMU
vempoucmeamu, Ol COXDAHEHUs.  300D06bsi U COONIOOEHUsT  HOPM
IKONO2UYECK020 NOBEOCHUS 8 OKDVIICaiouell cpeoe;

o IDUBOOUMb NDUMEDbL NDAKMUYECKO20 UCHONbI0BAHUS (DUUUECKUX 3HAHULL O
MEXAHUYECKUX AGNeHUSAX U PUUYECKUX 3aKOHAX.

OObsicHeHHE —Tpolecca
KOJIeOaHU I MasTHHKA.

HccnenoBanue
3aBUCUMOCTH  TIEpUOJIa
KOJICOaHHMI MasgTHHKA OT
cro JUJINHBI nu
AMILTUTY/IBI KOJIEOaHMIA.
HccnenoBanue
3aKOHOMEPHOCTH
KonmebaHWil Tpy3a Ha
pyXuHe. Brluucnenune
JIJINHBI BOJIHBI nu
CKOpOCTH
pacrpocTpaHeHHS
3ByKOBI)IX BOJIH.
DKcnepuMeHTAITEHOE
oIpeAeaeHue TpaHUIlbI
YacTOTHl  CJBIIIMMBIX

3BYKOBBIX KOJICOQHHIA.




9ﬂ€Kmp0Ma2HumH0€ no.ne

o Paco3HaBaTh 3JCKTPOMATHUTHBIC SIBICHHS U OOBSICHATH Ha OCHOBE MMEIOLIHXCS
3HaHUN OCHOBHBIC CBOMCTBA WM YCIOBHUS IIPOTEKAHUS JTUX SIBJICHUM:
3JIEKTPOMArHUTHAas MHIAYKLUA, JEUCTBUE MAarHUTHOIO IIOJISI HA IPOBOJHUK C
TOKOM M Ha JBIXKYILYIOCSA 3apsOKEHHYH0 YaCTHILY, JCHCTBUE DIEKTPUUYECKOIO
IOJISL HA 3apsDKEHHYI0 YACTHILY, 3JIEKTPOMATHUTHBIE BOJIHBI, JUCIEPCUS CBETA,
BO3HMKHOBEHHE JINHEHYATOr0 CIIEKTPa U3JIy4YEHUS aTOMa;

OIMCBIBATH U3YYEHHBIE CBOMCTBA TEN U 3JIEKTPOMArHUTHBIE SIBJICHUS, UCIIONb3YsI
(du3nUecKre BETHMYMHBI: CKOPOCTH DJIEKTPOMATHUTHBIX BOJH, JUJTMHA BOJHBI H

yacroTa CBeTa; MNpPU ONUCAHWU BEPHO TPAKTOBATh (H3MUECKUN CMBICI
WCTOJB3YEMBIX BEIWYHMH, X O003HAUCHHS WM CJMHUIBI W3MEPEHHUs, HaXOIHUTh
(GopMyIbl, CBSI3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH
BEJTMYMHAMH.

aHAJNIM3UPOBATh CBOMCTBA TEN, JJIEKTPOMAarHUTHBIE SIBJIEHUS M TPOLIECCHI,
WCTIONB3Ys (PU3UUECKHE 3aKOHBI: 3aKOH OTPa)KEHHUsI CBETa, 3aKOH IPETOMIICHHUS
CBETa; MpPH OSTOM pa3lMyuaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTH4YeCKOe BhIPaXEHNE; 3aKOHOMEPHOCTH U3ITy4€HH U TOTJIONIeHNS CBETa
aTOMOM, TPH 5TOM pa3lUy¥aTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA H €ro
MaTeMaTH4YeCKOe BBIPAKEHHUE;

MIPUBOIUTH TPUMEPHI MPAKTUIECKOTO HCIONH30BAHMUSA (PU3MUECKUX 3HAHUHA O

OJICKTPOMAariuTHBIX ABJICHUAX]
pelIaTh 3aJa4M, UCIOIB3Ys (PU3NUECKre 3aKOHbI (3akoH OMa JUIs ydacTKa IelH,
3akoH Jlxoyms- JleHia, 3aK0H TPSMOJIMHEHHOIO PacIpOCTPaHEHUs CBETA, 3aKOH
OTpPa)XEHHUSI CBETa, 3aKOH MPEIOMJICHHS CBeTa) W (DOPMYJIbI, CBS3bIBAIOIINE
(u3MUeCKre BEIUYUHBI (CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETa): Ha OCHOBE aHa/M3a YCIOBHMS 3aJayd 3allMChIBaTh KPaTKOE
YCIIOBHE, BBIACIATH (DU3MUCCKUE BETHMUMHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOAMMBIC
JUIS e¢ PEIleHHs, MPOBOAUTh PACUCThl U OLICHUBATH PEaIbHOCThH IOJTYYCHHOTO
3HaYCHUS (DU3NIECKON BETUUMHBIL.
UCNONL308AMb 3HAHUSA 00 I1EKMDOMASHUMHBIX SAGLEHUSX 68 NOBCEOHESHOU
oicusHU OISl obecnewenus bezonacHocmu npu odpawienuu ¢ npubopamu u
MeXHUYeCKUMU VCMDOUCMEAMU, OJIsl COXDAHEHUsT 300D08bsl U COONOO0EHUs
HODM 9KON02UUECK020 NOBEOEHUS 8 OKDVICAIOUell cpeoe:;
o IDUBOOUMDb NPUMEPBL GIUSHUS DJIEKMPOMASHUMHBIX UBIYYEHUN HA JHCUBbLe
OP2aHU3MBIL.

OKCHepuMEHTaIBHOE
U3y4YeHHE SBJICHUS
AIIEKTPOMArHUTHON
WHYKIHAH.

Nzyuenue paboTsI
reHeparopa
MOCTOSTHHOTO TOKA.
ITonmyuenune
MepeMeHHOr0 TOKa

BpalllCHUEM KaTYIIKU B

MAargumTHOM II10JIC.
HaOmronenue  sBieHUs
JIUCIIEPCHH.




CmpoeHue amoma u amomHo20 10pa

pacmo3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WIIM YCIIOBUS IIPOTEKAHUs ITUX SIBJICHUH: €CTECTBEHHAS U
HUCKYCCTBEHHAsl PaJMOaKTUBHOCTb, a-, U y- W3JIy4YCHHUs, BO3HUKHOBEHHE
JINHEHYaTOro CIEKTpa U3JIy4YEHUs aTOMa;

OIUCHIBATH U3YUYCHHBIC KBAHTOBBIC SIBICHUSI, UCIONIB3YS (DU3NUECKHE BETUYMHEI:
MaccoBO€ YHUCIIO, 3apsAA0BOE YMCIIO, MEPHOJ MHONypaclajaa, dHeprus (poToHOB;
MpH ONHCAHWUHM TPABHIBHO TPAKTOBATh (DM3UYECKHI CMBICT HCIOJIB3YEMbIX
BEIMYHMH, WX OOO3HAYEHWUS] W EAWHUIBI HM3MEPEHUsS; HAXOIUTh (QOPMYJIbI,

B-

CBA3BIBAIOIIUE JaHHYIO (bI/I3I/ILICCKyIO BCIIMUMHY C JpYruMH BCIMYUHAMHU,
BBIYUCIIATH 3HAYCHUEC (1)I/I3I/IT-ICCKOI\/'I BCIIMYUHBI,

AHAJIMN3UPOBATL KBAHTOBLIC SBJICHUA, HCIIOJIb3YA q)HSI/I‘IeCKI/Ie 3aKOHbI H
MOCTYJIAThI: 3aKOH COXPAHEHUSI MACCOBOTO YMCIIa, 3aKOHOMEPHOCTH U3JTyYCHHS U
MOTJIOIICHUST CBETAa aTOMOM, MPU 3TOM pPa3jiMyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa M €ro0 MaTeMaTHYEeCKOE BBIPAKEHHE; Pa3inyaTh OCHOBHbIC MPU3HAKU
IUIAaHETapHON MOJIENIM aToMa, HyKJIOHHOM MOJIENM aTOMHOTO SApa;

IIPUBOANTH NIPUMEPHI IIPOSBIECHUS B IIPUPOJE U MPAKTUUECKOIO UCIIOIb30BAHUS
PaaOaKTUBHOCTHU, SAJCPHBIX ©W TCPMOAIACPHBIX peaKuHﬁ, CIICKTpaJIbHOI'O
aHaJm3a.

UCNOIb3068aMb NOTYYEHHbIE 3HANHUS 8 NOBCEOHEBHOU JHCUSHU NPU 0OpaUeHUU C
npubopamu U MexHUYecKUMU YCMpoucmeamu (Cuemyux UOHUSUPYIOUWUX
yacmuy, o0ozumemp), OISl COXPAHEHUs 300p06bs U COONOOEHUS HOPM
9IKONIO2UHECKO20 N0BeOeHUsl 8 OKpYcaloujeli cpeoe;

COOMHOCUMb IHEP2UIO CEA3U AMOMHBIX 510ep ¢ 0eheKmMOoM MACChl;
npueoOUMb NpUMepbl  GIUAHUSL PAOUOAKMUBHBIX USLYUEHULl HA JHCUBLLE

OpcaHu3Mbl, nNOHUMAamMvb npPUHYUnN Oeticmeus 003uMempa u pasiudamo

YClo6Us €20 UCNONb306AHUA,

NOHUMAMb JKOA02UYECKUEe NPoOieMbl, GOZHUKAIOWUE NDU UCNOJIb306AHUU
AMOMHBIX INIEKIMPOCMAHUULL, U NVIMU DeUeHUs. IMUX nDO6.7l€M, nepcnekmuenl
UCNOJIb306AHUA YNPABIIAIEMOCO mepMOﬂdepﬁoeo curnmesd.

N3mepenune
AIIEMEHTAPHOTO
ANIEKTPUYECKOT0 3apsia.
Habnronenue
JINHENYaThIX
H3TYUEHHS.
HaGmonenne  TpekoB
ajb(a- YaCTHIl B KaMepe

CIIEKTPOB

Bunbcona.
OO6cyxeHue mpoOIeMbl
BIIMSTHUS
PaInOaKTUBHBIX
U3Jy4EeHUM Ha JKUBBIC
OpraHU3MBL

5 o yKa3plBaTh Ha3BaHWA IUIaHeT COJNHEYHOM CHCTeMBI; pa3nuyaTh ocHOBHBIE | O3HakoMmileHHE c
. MPU3HAKH CYTOYHOI'O BpAIeHHUs 3Be3nHoro HeOa, aBrkeHns Jlynpl, ComHIa | CO3BE3AUSAMHU "
3 IUTAaHET OTHOCHTEIIBHO 3BE3; HaONIOIeHHEe CYTOYHOTO
§ ,~ [°TOHHMATh pPasiM4ds MEXKIy TEIMOLCHTPUYCCKON M  TCOLCHTPHYCCKOI | BPAWICHHA  3BE3JHOTO
© R | cucremamu mMupa; Heba.

N § « YKa3b186amb 0GWUe CBOLICMBA U OMAUYUS NAAHem 3eMHOl epynnbl u nianem- | HaOIIOICHHE IBHKCHHS
3 S | eucanmos; manvix men Conneunoii cucmemvi u GOTLUUX NIAHEM; Jlynet, Contua 1 n1aHeT
Qg)_m o NOIL308AMbCSL KAPMOTUL 36€30H020 Heba Npu HaAOIIOOEHUSAX 36€30H020 Heba, OTHOCHTEILHO SBESN.
S e PA3IUYAMb  OCHOGHbIE — XAPAKMEPUCMUKU  36e30  (pasmep,  yeem,

memnepamypa) COOMHOCUMb UGem 36e30bl C ee MeMnepamypou,

o paznuyams eunomesul 0 npoucxodxcoenuu ConneyHou cucmembl.
Coaepikanue y4eOHOro MaTepuaJa.
7 Kyaacc

Pa3nen, Tema, cogep:kanue

KoaunuecTBo
4acoB




Duszuka u puzuyeckue Memoowvl uzy4eHuUs RPUPOObL.
Ousuka - Hayka o mpupoae. Dusnueckue Tena u sBieHWs. HaOmogeHue M omucanue
¢usnuecknx sBueHni. dusznveckuii skcnepuMeHT. MopenupoBaHue SIBICHUH M OOBEKTOB
npupoasl. Ousnyeckre BENMYMHBI U UX U3MEpeHUE. TOYHOCTh M IOIPENIHOCTh U3MEPEHUM.
MexaynaponHass cucreMa eauHull. DU3WYecKHEe 3aKOHblI U 3aKOHOMEpHOCTH. Du3nka u
TexHuka. HayuHelii meron moszHaHus. Poms ¢usuku B (GOpMHpPOBAaHHHM eCTECTBEHHOHAYUYHOM
IPAMOTHOCTH.

Ilepsonauanshvie ceedenus o cmpoeHuu eewecmea.
Crpoenue BemecTBa. ATOMBI M MOJIEKYJIBI. TemIoBoe ABMKEHHE aTOMOB B MOJeKyil. Anddy3us
B Trasax, OKMIKOCTAX M TBEPABIX Tenax. bpoymosckoe osudicenue.BzaumonencTaue
(IpUTSDKEHME U OTTAJIKMBAHME) MOJIEKYN. ArperaTtHble COCTOSIHMS BellecTBa. Pazinuumne B
CTPOEHHH TBEPBIX TEJI, )KUAKOCTEN U ra3oB.

B3zaumooeiicmeue menn.

Mexanndeckoe jaBmxkeHne. OTHOCHTENBHOCTh MEXaHWYECKOro JBWKeHMs. Dusndeckue
BEJIMYHMHBI, HEOOXOMWUMBIC JUIS OIMCAHUS JIBWKEHHS M B3aMMOCBS3b MEXJY HUMHU (ITyTh,
CKOpOCTb, BpeMsl [BIKEHH:). PaBHOMepHOe mpAMoONWHEHHOe [BMXKEeHHWe. Macca Tena.
[TmotHOCTh BemectBa. Cwna. Equanna cunel. Cuna Tsokectu. Crmita ympyroctu. 3akoH [yka.
Bec Tema. HeBecomocTh. CBsI3p MEKIY CHJION TsDKECTH W Maccod Tema. [[uHamomerp.
PaBuopeiicTBytomas cuna. Cuma TpeHusi. TpeHue ckonmbxeHus. Tpenwe mokos. TpeHue B
MPHUPOJIC ¥ TEXHUKE.

22

Jlasnenue meépovix men, HcuUOKOCMell U 2a308.
Hasnenue TBEpABIX Ten. EmuHunel maMepeHus masneHus. CrocoObl M3MEHEHHWS aBJICHUA.
JaBnenue xuakoctTeld u ra3oB. 3akoH [lackams. JlaBmeHne )KUIKOCTH Ha JTHO M CTEHKH COCYa.
Cooobmmatomecs cocyabl. Bec Bozmyxa. AtmochepHoe namieHue. M3mepenne arMocdepHoOro
nmasneaus. OnwiTr Toppudemm. bapomerp- anepoua. ATMmochepHoe TaBiieHHE Ha Pa3IMIHBIX
BBICOTaX. [ mapaBnmnyeckne MexaHU3MBI (IIpecc, Hacoc). JlaBileHwe J>XHIKOCTH W Tra3za Ha
Horpyk€HHOE B HUX Teno. ApxuMmenoa cuia. [InaBanue ten u cynos. Bozayxomnasanue.

21

Paboma u mownocme. Snepeus.

Mexanundeckas pabora. MomrHocTh. OHeprus. [loTeHmumanpHas W KHHETHYECKAs SHEPTHS.
[IpeBpamieHue ONHOrO BUJA MEXaHMYECKOM BSHEPTUM B JPYrod. 3aKOH COXpPAaHEHUS U
MOJIHOMMEXaHUYECKOU SHEPTUU.

IIpocteie MexaHM3MBI. Y CIIOBHUsS paBHOBECUS! TBEPAOTO TeENa, MMEIOLIETO 3aKpPEIUIEHHYIO OCh
BpameHusi. MomeHT cuibl. [Jenmp msowcecmu mena. Perdar. PaBHOBecme cuil Ha phlyare.
Poruaru B Texnuke, ObiTy u npupoze. llogBukHble 1 HenoABHKHBIE 0J0KH. PaBeHcTBO padoT
MIPU HMCIIONB30BAHUU TPOCTHIX MEXaHH3MOB («30J0TOE MpaBWIIO MexXaHWKm»). Koaddurment
MTOJIE3HOTO JEHCTBHS.

13

Obobwarowee nogmopenue.




8 kiaace

Pa3)1eJ1, TéMa, COACPKaHuEC

KoaudecTBo
JacoB

Tennoevie agnenus.

TennoBoe paBHOBecue. TemmepaTypa. CBsi3b TeMmIepaTypbl CO CKOPOCTbIO XaOTHYECKOIo
JBIDKEHHS vacTull. BHyTpeHHsst sHeprus. Pabora m Teronepenada Kak crocoObl M3MEHEHHUS
BHyTpeHHeW »sHepruu Tena. TemnonpoBonHocTh. KonBekmus. Usznyuenue. Ilpumepsr
TeIIonepeaaun B TpUpoie U TexHuke. KoamdecTBO TEMIOTHL. YembHAsl TEIIOEMKOCTE.
VYnenpHas TeUIOTa CropaHMsl TOIJIMBA. 3aKOH COXpPAaHEHWsS W TPEBPALEHUs JSHEPIHH B
MEXaHWYEeCKHX W TEIJIOBBIX Mpolieccax. [lnmaBneHne W oTBepAeBaHHE KPHUCTAJUIMYECKUX Tel.
VYnensHas Teruiora IuiaBneHus. lVcmapenwe u  KoHpaeHcarus. [lornomieHwe sHeprum mpu
WCIIApeHWH W BblAeNeHue e€ MpH KOoHAeHcanuu napa. Kumenwe. 3aBHCHMOCTb TeMIlepaTypbl
KUATIGHUS OT JaBIICHWs. YJIeNbHAsl TEIUIOTa MapooOpa3oBaHMsi M KOHJAEHCAlMW. BrakHOCTbH
Bo3/yxa. Pabora raza npu pacumpeHum.

[IpeobpaszoBanre dHEPrUM B TEIIOBBIX MAalllMHAX (MapoBas TypOWHA, IBUTaTeNb BHYTPEHHETO
cropanusi). KITJ] TersioBoit mammHbl. JKoa02uyeckas npooiema UcCnoib308aHUs Menio8blx
MAWUH.
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Onexmpuueckue sA671eHUA.
OnexTpuzanus GU3NYecKux Ten. B3ammopelicTBue 3apsoKeHHBIX Tenl. J[Ba poma DIeKTpUYecKuX
3apsmoB.  JIeTMMOCTh  DJIEKTPHYECKOro 3apsiia. OJEeMEHTapHBIA  DJICKTPHUSCKUHA  3apsil.
[IpoBoHWKH, TOMYMIPOBOMHUKA W HM3OJSATOPHI DIIEKTPHUECTBA. DIIEKTPOCKOI. DIIEKTPUUYECKOE
roJie Kak ocoObIit Bua Matepun. CtpoeHue atoMoB. [ inanerapHas Moiens aToMa.
Konoencamop. Dnepeus snexmpuyeckoeo nois KOHOeHcamopa.
OnexTpudeckuii TOK. VICTOUHUKH DIEKTPUIECKOr0 TOKA. DJIEKTpUUYEcKas IeNb W €€ COCTaBHBIC
yactd. HampaBneHue U JEMCTBHE 3JEKTPUUECKOro Toka. HocuTenu 3JIeKTpuuecKoro 3apsijia B
meramiax. CHima TokKa. DJEKTpHUYECKOE HaIpsDKEHHE. OJIGKTPUUECKOE COMPOTHBIICHUC
MPOBOIHWKA. EMMHUIIEI COMPOTHBIIEHUS. 3aBHCHUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma
JUIsl ydacTKa ULenu. YJenbHoe conporusieHue. Peocrarsl. IlocnenoBarenbHoe coeauHEHUE
MpoBOXHUKOB. [lapannensHoe coequHeHne IPOBOTHUKOB.
Pabora mo TmepeMemeHnI0 JIEKTPUYECKUX 3apsaoB. MOIIMHOCTh AIIEKTPHYECKOTO TOKA.
HarpeBanue npoBOIHUKOB 3JEKTPUUECKUM TOKOM. 3akoH JDxoynsa- JleHna. OnekTpuueckue
HarpeBaTeNbHbIE U OCBETHTEIbHBIC TPpHOOpHI. KopoTkoe 3amMbIkaHmE.

28

Onexmpomaznumuule A61EHUS.
MarnutHoe mnojne. MaruuTHoe mone Toka. OmnbelIT JOpcrena MarHutHoe IMoJie€ MOCTOSHHBIX
MarHuToB. MarnuTtHoe mnosne 3eMiu. OJNEKTpOMarHuT. MarHuTHOE MoJie KaTYLIKHU C TOKOM.
[Ipumenenue smekTpoMarHuToB. JIeHCTBHE MAarHUTHOTO TONS HA TIPOBOAHHUK C TOKOM.
DNEKTPOJIBUTATENb.

Csemosvie ssnenusl.
Hcrounuku cBera. 3aKOH HpﬂMOJ’IHHeﬁHOFO pacnpoCTpaHCHHA CBETA. 3akoH OTpaXCHUA CBCTA.
ILockoe 3CpKaJIo. 3aKkoH MMpEIIOMJICHUS CBCTA. JInH3EL q)OKYCHOe PACCTOAHHUEC W OINTHUYCCKas
Cujia JIMH3BI. I/I306pa>1<eHHe npeaMeTa B 3CPKAJIC U JIMH3C. Onmuueckue npu60pbz. I'na3 kak
OIITHYCCKasA CUCTEMA.

10

Obobwarowee nosmopenue.




9 KJacc

Pa3)1eJ1, TéMa, COACPKaHUC

KoaugecTBo
JacoB

3akonul 83aumoOeticmaus u 08UNHCEHUs Mel.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MNPSIMOJIIMHENMHOE NBHXKEHUE. PaBHOMEpHOE NBMXKEHUE IO
okpyxxkHoctu. IlepBbiif 3akoH Hpilorona um unepums. Cuna. Epumnuns! cunel. Bropoit 3akon
Herotona. Tperuit 3akon Hpiotona. CoGomnoe mnamenume Ten. Cuna TSDKECTH. 3aKoH
BCEMHUPHOT0 TATOTE€HUS. MMmynbc. 3aKOH COXpaHEHUs HUMITylbca. PeakTHBHOE [BHYKEHHE.
Mexannueckass pabora. MomiHocTh. DHeprus. [loTeHIManbHas W KWHETHYECKas JHEpPrHS.
[IpeBparienre OAHOTO BHJAa MEXAHWYECKOM SHEPrHUH B JPYroil. 3aKOoH COXpaHEHHs IMOIHOM
MEXaHUYECKOU SHEPTHUM.

37

Mexanuueckue konebanusi u 60aHul. 36yK.
Mexanndyeckue konebanus. [lepuwom, dwacrora, ammuiMTyga KonebaHuil. Pe3onaHc.
Mexanudeckre BOJTHBI B OJHOPOMHBEIX cpemax. JlMHa BOMHEL. 3BYK KaK MEXaHHMYeCKas BOJTHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

15

DnexmpomazHumuoe noie.

MaruuTHoe moe. I/IHJIyKHI/IH MarHATHOTO I10JIs1.MarauTHOE TMoJie ITOCTOSHHBIX MAarHHTOB.
JleficTBrie MArHUTHOTO IOJISl HA MPOBOJHHUK C TOKOM W JIBHXKYIIYIOCS 3apsDKEHHYIO YacTHILy.
Cuna Amnepa u cuna Jlopenya. SIBnenue snekrpoMarHuTHOW MHIYKIWMU. OnbiTel Dapames.
DnekTpoMarHuTHbie — KojieOanusi.  KonebamenvHolii  KOHmMYp. — Diekmpocenepamop.
Ilepemennwiii mox. Tpancgpopmamop. Tlepenada 37IEKTPUUECKOH SHEPrHHM Ha PACCTOSHHUE.
DJIeKTPOMArHUTHBIC BOJHBI i UX CBOWCTBA. [Ipuryunsvt paouocessu u meiesudeHus. Bausnue
9NEKMPOMASHUMHBIX UZNLYYEHUT HA JCUBbLE OP2AHUIMBI.

Cser - snmekrpoMmarauTHele BoiHa. CkopocTh cBeta. Jucnepcusi cBera. Mumepghepenyus u
oughpakyus ceema.

25

Cmpoenue amoma u amomuozo s0pa.
Crpoenne atomoB. llmanerapHas Moxens aroma. KBaHTOBBIM XapakTep IOTJIONICHHUS H
HCIIyCKaHHUs CBETa aTOMaMu. JIMHeiuaTble CIEKTPBI.
Omnsite Pezepdopaa.
CocraB aromHoro siapa. IIpoToH, HEHTPOH U DBIEKTPOH. 3aKOH OWHINTEHHA O
MPOIOPIHOHATIBHOCTH MacChl M 3HEpruu. [leghekm macc u snepeus cési3u amoMHwiX s0ep.
PamnoaktuBHOCTE. Ilepmonm momypacmama. Anbda- wusmydeHue. bema-uznyuenue. ['amma-
n3nydeHnue. fAnepusie peakuuu. Mcrounuku sHeprum ConmHua W 3Be3A. SlaepHasi 3HEpreTuka.
OKronoeuneckue npobaemvl pabomvl amomMHuIX 21ekmpocmanyutl. Jlozumerpus. BrusHue
PAOUOAKMUBHBIX UZTIYYEHUN HA JHCUBbLE OPSAHUIMBI.

17

Cmpoenue u 36onoyus Becenennoil.
['eonenTpuyeckas M TeIHOIEHTPUYECKAsT CUCTEMBI MUpa. Du3ndeckas mpupoja HEOECHBIX Tel
Conneunoii cucremsl. [Ipoucxoxnenune ConHeunol cucteMbl. @usnueckas npupoaa ConHua u
3Be3. Ctpoenue Beenennoid. DBomrouust Beenennoil. I'nnoresa bonbioro B3peiBa.

Obobwarowee nosmopenue.




TemaTuueckoe INIAHUPOBAHUE C YKa3aHUEM KOJIHUYECTBA 1aCoB,
OTBOAMMBbBIX HA OCBOCHHEC Kﬂ)K)IOﬁ TEMbI.

7 xaacce
Ne Ha3Banue TeMbl KoanvecrBo | KoanvecTtBo KoauuecTBo
OTBOAMMBIX KOHTPOJIbHBIX ﬂaﬁopaToprlx
9aCOB padort padort
1 Beenenue 5 - 1
2 [IepBoHauanbHBIE CBENECHHUS O CTPOCHUU 6 - 1
BEIIECTBA
3 B3aumoeticTBue Ten 22 2 5
4 JlaBieHue TBEPABIX T, XKUIKOCTEH U 21 1 2
razoB
5 PaboTa u MomHOCTE. DHEpTUst 13 1 2
6 [ToBTOpEHUE 1 - -
HUTOI'O 68 4 11
8 kaacc
Ne HazBanue TeMbl KoaunuectBo | KoauuecTBo KoaunuecTBO
OTBOJAUMBIX | KOHTPOJbHBIX ﬂaﬁopaTOprIX
qaCOB paodot pador
1 TennoBkle ABICHUA 12 1 2
2 H3menenue arperaTHbIx COCTOSTHHM 11 1 1
BEIIICCTBA
3 DIEKTPUUYECKUE SBICHUS 27 1 5
4 DNEKTPOMAarHUTHBIE SIBJICHUS 6 - 1
5 CBeTOBEIC SIBJICHUS 10 1 1
6 [ToBTOpEHME 2 - -
HUTOI'O 68 4 10
9 kyacc
Ne HasBanue TemMbl KoauuectBo | KoamuecTBo KoanuyectBo
OTBOJAUMBIX | KOHTPOJ/IbLHBIX ﬂaﬁopaToprIx
9acOB pador pador




1 3aKOHBI B3aUMOJACHCTBUS U JIBIKEHUS TEI 37 2 2
2 MexaHn4ecKue KoJIeOaHus H BOTHBI. 3BYK 15 1 1
3 DNEKTPOMAarHUTHOE TI0JIe 25 1 2
4 Crtpoenue aTomMa ¥ aTOMHOTO sJipa 17 1 3
5 Crtpoenue u 3Bosronust Beenennoit 4 - -
6 [ToBTOpEHUE 1 - -

UTOro 102 6 9

Cucmema oyeHKu 00CHUICEHUA NIAHUPYeMbIX pe3yibmamos oceoenus OOII no guzuke

1. CrapToBasi THArHOCTHKA.

CrapToBasi JMarHOCTHKA IMPOBOIUTCS IEPel H3ydeHUEM pas3jeioB IO NPEAMETY M HalpaBjcHa Ha
ONpENIETICHUE YPOBHA OCTATOUYHBIX 3HAHWW, YPOBHS MOTHBAIMM K U3YyUYEHHUIO HOBOro Marepuaia. J[aHHbIA BuUI
paboThl OLIEHWBAETCS YYMTEIEM Ha KaueCTBEHHOM ypoBHE. JIjisi mpoOBEIEHHs CTapTOBOH AMArHOCTUKHA MOXKHO
HCIIOIb30BaTh TECThI, AHKETHI.

2. TeMmaTH4YecKHe KOHTPOJIbHBIE PA0OTHI MO KJIaccam.
3. Tekymuii KOHTPOJIb.

B xome Tekymiero KOHTpOJIS OIEHWBAaETCs J000e, 0OCOOEHHO YCHENIHOe ACHCTBHE OOydJaromerocs, a
(uKcupyeTcs OTMETKOW TONBKO peIIeHHWe TMOMHOIEHHONW 3a/ladd, BBHINIOJIHEHHWE TecTa, YCTHOTO OTBETa,
BBITIOJTHEHHE JTab0opaTopHO# paboThI. JlaHHBIE BUIBI paOOT OIIEHUBAIOTCS IO MATHOATUTHHON CHUCTEME. *

4. UtoroBasi OLleHKA.

B 7-8 wimaccax uToroBas OIleHKa MO (DU3UKE BBICTABIJIACTCS IO PE3YIbTAaTaM TEKYIIEro KOHTPOJIS,
KOTOpBI BENETCSl yYUTeIeM U (UKCHPYETCsS B KIACCHOM >KYpHAaje W JIHEBHHUKAX YUYaIIUXCs, TEMaTHUYECKHX
KOHTPONBHBIX PaboT, OIEHKH 3a BBHIMONHEHHE W 3aIlIUTy WHINBUAYAIGHOIO MPOEKTa, UTOTOBOM KOHTPOIHHOM
paboTEHL.

5. OueHka NpoeKTHOM U MCCJIe0BATEIbCKOM 1eATeJIbHOCTH.

WHnuBuAyalbHBIA HWTOTOBBIA IMPOEKT MPEACTABIAET COOOW Y4YEeOHBIH TPOEKT, BHITOTHIEMBIH
0o0yJaromuMcss B paMKax OIHOTO FIIM HECKOJNBKUX Y4EOHBIX MPEIAMETOB C IIeThI0 MPOAEMOHCTPHPOBATH CBOU
JOCTH)KEHHUSI B CAMOCTOSITEIbHOM OCBOECHUH COJIEP)KaHWA M METO0B M30paHHBIX oOJacTell 3HAHWH W/WIH BUAOB
NEeSITEeTPHOCTH W CIMOCOOHOCTH TPOEKTUPOBATH W OCYIIECTBISATH II€TIeCO00PasHyl0 H  PE3yIbTaTHBHYIO
JEeSITeThHOCTH (YaeOHO-TI03HABATENhHYIO, KOHCTPYKTOPCKYIO, COITUANTBHYIO, XyI0KECTBEHHO-TBOPUECKYIO, HHYIO).

BeimonHenne MHAMBHUIYaJIbHOIO MTOTOBOIO IPOEKTa 00S3aTENBHO IUIS Ka)ZOro OOy4aroIIerocs, ero
HEBBINIOIHEHHE PABHOLIEHHO IOJIyYCHUIO HEYIOBJIECTBOPUTEILHON OLIEHKH 10 JIIOOOMY Y4eOHOMY MpenMery.
OreHka 3a BBIMOJHEHNWE U 3AIIUTY UTOTOBOIO MHIMBHIYATbHOTO MPOEKTA SIBISETCS OJHUM U3 BHUIOB
OLICHKHU JOCTH>KEHUSI METaNpeAMETHBIX pe3yiabTaToB ocBoeHus OOIL.
OcHoBHBIM 00BEKMOM OYEHKU MEMANPeOMEemHbIX Pe3yIbMamos AGNAemcs:
- CIIOCOOHOCTh W TOTOBHOCTb K OCBOEHHIO CHCTEMATHYECKUX 3HAHUM, MX CaMOCTOATEIFHOMY MOIOJHEHUIO,
MEPEHOCY M UHTErpaLyy;
- CIIOCOOHOCTD K COTPYIHHYECTBY U KOMMYHUKALIUH;
- CIIOCOOHOCTD K PEIICHHIO JMYHOCTHO M COLMATbHO 3HAYMMBIX IPOOJIEM U BOIUIOLICHUIO HAWCHHBIX PELICHU B
MPAKTHUKY;
- CIIOCOOHOCTD M TOTOBHOCTH K Hcmoib3oBanuio MKT B nensx oOyueHus u pa3BUTHS;
- CIOCOOHOCTD K CAaMOOPTaHU3aLMH, CAMOPErYJISIUH U pedIeKCHH.
6. UncTpymeHTapuid.
Jns mpoBeneHnsl TeMaTHYeCKUX KOHTPOJIBHBIX PaldoT, TEKYIIEro KOHTPOJS MOXHO aJalTHPOBATh IMOCOOUS ISt
nonroroBku k 'MA, pexomennoanasie @UITN.

HopMmbI oleHKH peAMeTHBIX pe3yJIbTATOB.




OueHKa yCHHBIX OMEEeMo8 V4AuUXc.

OreHka 5 cTaBUTCS B TOM Ciydae, €CJIM YYaIIWHCs MOKa3blBaeT BEpHOE MOHUMaHWE (M3UUECKOH CYHIHOCTH
paccMaTpUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEHN, 3aKOHOB U TEOPUM, JaE€T TOYHOE OIPENEICHUE U UCTOJIKOBAaHUE
OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOPUH, a TaKkKe MPaBHIBHOE OMNpeseieHne GU3NUECKUX BEIUYMH, UX €NUHHIl U
CIOCOOOB M3MEPEHHS; MPABHIBLHO BBHIMOIHICT YEPTEKH, CXEMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY
IJIAaHY, COIPOBOXAAET PAaccKa3 HOBBIMU IIpUMEpPAMH, yMEET IPUMEHHUTh 3HAHHUS B HOBOM CUTyallUM IIpH
BBIIIOJIHEHUH IPAKTHYECKUX 3aJaHUN; MOXKET YCTAaHOBUTH CBA3b MEXKJY HM3Y4aeMbIM MU paHee H3Y4YCHHBIM
MaTepHaJoM 10 Kypcy (DM3UKH, a TAKKE C MAaTepPUaIoM, YCBOCHHBIM IPH U3YYEHHUU APYTHX MPEAMETOB.

OrieHka 4 cTaBUTCS, €CIIM OTBET YUEHHKA YJOBJIETBOPSET OCHOBHBIM TPEOOBAHHAIM K OTBETY Ha OIIEHKY 5, HO JaH
0e3 HCIONMb30BaHUsI COOCTBEHHOrO IUIaHA, HOBBIX MPHMEPOB, 0€3 MPUMEHEHUs 3HAHWI B HOBOW CHTyaluH, 0e3
HCIIOJIB30BAHUSI CBSI3€H C paHEe M3YyYEHHBIM MaTepUajoM U MaTEpUaJIOM, YCBOECHHBIM IIPU U3YYEHHM APYTUX
MPEAMETOB; €CIHM y4Yalluics JOMyCTHUJI OJHY OIIMOKY WJIM He Ooiee MBYX HEIOYETOB M MOXET MX HCIPABUThH
CaMOCTOSTEILHO WM C HEOOIBIIIOW MOMOIIBIO YUUTEIISI.

OrieHka 3 CTaBHUTCS, €CITU YYAIIUKCS MPABIIIBHO IIOHUMAET (PU3UYECKYIO CYITHOCTh PACCMATPUBAEMBIX SBIICHUH H
3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTAEIbHBIE NMPOOENsl B YCBOSGHMHM BOMPOCOB Kypca (H3WKH, HE
MpENATCTBYIOIIUE )I&HLHGfIIHCMy YCBOCHUIO ITPOIrpaMMHOI'0 Mare€pualia;, YMECT INPUMECHATH MMOJYYCHHBIC 3HAHUA
npu pEemICHUU MPOCTHIX 3aJad C HCIIOJIb30BAHHMEM T'OTOBBIX q)OpMy.H, HO 3aTpyAHACTCA IIPpU PCIICHUU 3aJad,
TpeOyIOMUX TpeoOpa3oBaHus HEKOTOPBIX (opMmyn; nomycTun He Oonee OAHOM TpyOoOH OMMOKHM W JABYX
HE/I0YEeTOB, He Ooyiee onHOM Tpy0oit M OHOI Herpyooi ommoOKu, He Oosee IBYX-TpexX HErpyObIX OmMOOK, OAHOM
Herpy0oii ommnOKy U TpeX HEAOUETOB; AOMYCTUI YEThIPE WIN ISTh HEJOYETOB.

OreHka 2 cTaBUTCS, €CIM Y4YallMics HE OBIQJICll OCHOBHBIMU 3HAHVSIMA W YMCHHUSIMH B COOTBETCTBHHU C
TpeOOBAHUAMH IIPOTPAMMEBI M TOITYCTHII OOJIBIIE OMMHUOOK M HEMOYETOB, YeM HEOOXOAMMO IS OIICHKH 3.

OQCHKa 1 craBuTCSA B TOM cliydyac, €CJIM YUYCHHUK HE MOKET OTBETUTh HU HAa OAWH U3 ITOCTABJICHHBIX BOITPOCOB.

[Ipn oIECHMBAHMHM YCTHBIX OTBETOB YYAIMXCS LENecOO0pa3HO MPOBEAEHHE IOAJIEMEHTHOTO aHaIn3a

OTBETa HA OCHOBE IPOTPAMMHBIX TpeOOBAaHMH K OCHOBHBIM 3HAaHMSAM M YMEHHSAM YYAIIUXCsS, a TaKxke
CTPYKTYPHBIX 3JEMEHTOB HEKOTOPBIX BHIOB 3HAHHH M YMEHHH, YCBOGHHE KOTOPBIX IIEIEeCO00pa3HO CUUTATh
00s513aTeNBHBIMH pe3yabTaTaMu 00ydeHHSI.

Huoice npueedenvl 0606uiennbie naansl OCHOBHBIX I1EMEHNO06 Pu3uuecKux 3Hanuil.

Onemenmul, @vldeneHHble KYPCUBOM, CHUUMAIOMCA 00A3AMENbHbIMU Pe3VIbmamam oOy4eHus, m.e. Mo me
MUHUMATbHBle Mpebosanusi K omeemy yuauje2ocsi Oe3 BbINOJIHEHUs KOMOPbIX HEBO3MONCHO BbICMAGICHUE
VO081emBopUmMenbHOU OYeHKU.
®usuyeckoe siBICHHE.

1. [llpusnaku s6reHus, no KOMOPbIM OHO 0OHapYICUBaemcs (Wiu onpedeieHue)
2. YcnoBus, IpH KOTOPBIX NMPOTEKAET SIBJICHUE.

3. CBs3b JAaHHOTO SBJICHUS C IPYyTHMH.

4. Obvachenue asleHUs HA OCHOBE HAYYHOU MeoPUU.

5. [lpumepol ucnonvb3o06anus A6ieHUs HaA NPAKMuKe (UL NPOoAGIeHUs. 8 NPUPOOe)

POu3nvecKni ONbIT.

1. Ilenv onvima
2. Cxema onvima
3. YcnoBus, npy KOTOPBIX OCYIIECTBIISIETCS OMBIT.
4. Xox onmblta.
5. Pezynbmam onvima (e2o unmepnpemayus)
®usnyeckasi BeJTHYNHA.
1. Haszsanue seruuunsl u ee yciognoe 00603HayeHue.
2. XapaxTepusyeMblil 00bEKT (SBJIEHHE, CBOWCTBO, IPOLIECC)
3. Ompenenenue.
4. @opmyna, ceazvlearowas OAHHYIO BEIUYUHY C OPYSUMU.



5. Eounuywl usmepenus
6. CnocoObl u3MepeHus BETUYUHBL.
POusnvecKnii 3aK0H.
1. CnoBecHas (hopMyIHpPOBKa 3aKOHA.
2. Mamemamuueckoe @bipadicenue 3aKOHdA.
3. Onwvimbi, noOmeepoicoarowue CnpagedIusoCmb 3aKOHd.
4. [Tlpumepvl npumenenus 3aKOHA HA NPAKMUKE.
5. VYcnoBus NpUMEHHMOCTH 3aKOHA.
DusuvecKas Teopus.
1. OmnbITHOE 00OCHOBAHHUE TCOPHH.
2. OcHogHbie NOHAMUS, NOTONACEHUS, 3AKOHb, NPUHYUNDL 8 MEOPUU.
3. OcHoguble cnedcmaust meopuu.
4. TlpakTH4ecKoe MPUMEHEHUE TCOPHH.
5. T'paHuIIBI IPUMEHUMOCTH TCOPHH.
I[Mpuodop, MexaHu3M, MaliMHA.
1. Hasznauenue ycmpoticmea.
2. Cxema ycrpoiicTsa.
3. [lpunyun Oeticmeust ycmpoticmea
4. [Tlpasuna nonv306anus u npuMeHeHue yempoucmasd.
dusuvecKue u3MepeHus.
1. Onpeodenenue yenvt Oenenus u npedena usmepenus npubopa.
2. Onpedensimb abCOOMHYIO NOSPEUHOCTIb USMEPEHUsL nPpUOOpa.
3. Ombupams HYdCHbIL NPUOOP U NPABUTLHO GKITIOUAMb €20 8 YCMAHOBKY.
4. CHumams noxasanus npubopa u 3aNUCLIBAMb UX C YUEMOM AOCOTIOMHOU NOSPEUHOCIU U3MePeHUS.
5. OmpenensaTb OTHOCUTEIHHYIO TOTPEITHOCTh H3MEPCHHA.

0uem<a NUCOLMEHHBIX KOHMPOJ/1bHbIX paﬁom.

Ouenka 5 craBuTCs 32 paObOTy, BBITTOJIHEHHYIO TTOJTHOCTHIO 0€3 OIMMOOK M HEJIOUETOB.

Ouenka 4 craButcs 3a paboTy, BBHITTOJHEHHYIO TOJTHOCTBIO, HO MIPH HAJMYWU B HEl He Ooiee OfHOW HErpyOoit
OLIMOKH U OJHOTO HEoueTa, He OoJiee TpeX HEA0UETOB.

Ouenka 3 CTaBUTCS, ©CJIM YYEHHK TPABHIILHO BBITIOJHWI HEe MeHee 2/3 Bcell paboThl HIM JIOMYCTWI HE Oolee
oqHOU TpyOOH OmMOKH M IBYX HEIO4YETOB, He Ooiee OMHOW Tpy0ol M OfHOM HerpyOol ommoOku, He Oojee Tpex
HEerpyOBIX OMMOOK, OMHOM HErpy0Ooil OMMOKK M TpeX HeIOYETOB, IPH HAJTMYUH YETHIPEX -TISITH HETOYETOB.

OuneHka 2 CTaBHUTCS, €CIM YHCIO OMMOOK M HEJOYETOB INMPEBBICHIO HOPMY ISl OLEHKH 3 WM IMPaBHIBHO
BBITIOJTHEHO MeHee 2/3 Bcel paboTEHI.

Ogemca 1 CTaBUTCs, €CJIM YUICHUK COBCEM HE BBIINTOJIHUI HA OJHOI'O 3aJIaHH.

Jis olleHKM KOHTPONBHBIX M TMPOBEPOYHBIX pabOT IO pelmIeHHI0 3agad yJoO0HO MONB30BATHCA O0OOMICHHOM
MHCTPYKLUEH 110 MPOBEPKE MMCbMEHHBIX padoT, KOTOpasi IIPUBE/ICHA HIKE.

Ouenka nabopamopusix_padom.

OueHka 5 cTaBUTCSH, €CIM yYaIIMCA BBIONHSAET PabOTy B MOJHOM 00BbeMe C COONIOJIEHHEM HeoOXOAMMOH
MTOCTIEIOBATENIFHOCTH MPOBEACHUS ONBITOB W HW3MEPEHWH; CaMOCTOSTENFHO M PAlMOHAIBHO MOHTHPYET
Heo0XoarMoe O0OPYAOBaHWE; BCE OIMBITHI IIPOBOJUT B YCIOBHSX M PEKHAMAaX, OOECIIEUYMBAIONINX TONTyYEHUE
MPaBWIIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOJIFO/aeT TpeOOBaHMS MPABUII TEXHUKH O€30MAaCHOCTH; MPABHILHO U
AKKYpPaTHO BBITIOITHSET BCE 3aITUCH, TAOJUIbI, PUCYHKH. YepTeku, rpaduky, BEIYUCICHUS; IPABHIHHO BEITOIHSIET
aHaJIN3 MO PEUTHOCTEMN.

OueHka 4 cTaBUTCS, €CIM BBIMOIIHEHBI TPEOOBAHMSI K OI[EHKE 5, HO OBLIO JIOMYIIEHO JIBa-TPH HeI0ueTa, He Oonee
OJTHOW HErpyOO# OIIMOKH U OTHOTO HEJT0YEeTa.

Ouenka 3 craBuTCH, €ciilm padoTa BBITOJHEHA HE TOJHOCTHIO, HO O0OBEM BBITIOJTHEHHOW YacTH TaKOB, YTO




MO3BOJISICT MONYYHUTh MPABUIBHBIA PE3yJbTaT W BBIBOI; €CIIM B XOJ¢ NPOBCACHUS ONbITA W M3MEPEHHUS ObUIM
JIOTTYIIIEHBI OITHOKH.

OueHka 2 cTaBUTCS, e paboTa BBHIIOJIHEHA HE MOJIHOCTHIO M 00hEM BBIITOJIHEHHOM YacTH pabOT HE MO3BOJISIET
cacilaTb IPaBUWJIBHBIX BBIBOAOB; ¢C€CJIM OIIBITBI, HW3MCPCHHA, BBIYUCICHHA, HaGH}OI[CHI/Iﬂ IMPOU3BOANIINCH
HEMPaBUIBHO.

Ouenka 1 cTaBUTCSI, €CJTU YYAIIUHACSI COBCEM HE BBIMIOJHUI paboTy.

Bo Bcex cityuasix olleHKa CHUXKAETCsl, €CIM YYEHUK He COOII0al MpaBuiia TEXHUKN 0e30IMacHOCTH.

Ilepeuens ouiuook.

I'pybvie owubku:

1. HesHnanwue onpeneieHuil OCHOBHBIX MOHATUMN, 3aKOHOB, IIPaBUJI, OCHOBHBIX TOJIOKEHUN TEOpUH, (HhOpMyI,
O6IIIerI/IH$ITbIX CHMBOJIOB 0003HaYEHUS q)HSI/I‘IeCKI/IX BCIIMYNH, CAUHUL UX U3MCPCHUS.

2. Hey™menwue BBIJICTUTH B OTBETE TIaBHOE.

3. Heymenue npuMeHSTh 3HaHUS Ui PEUICHUs 3a7ad ¥ OOBSICHEHUS (U3MYECKHUX SIBJICHUI; HEMPaBUIBHO
C(l)OpMy.HI/IpOBaHHLIe BOIIPOCHI 3aa4u UM HEBCPHLBIC OGT)HCHCHI/IH X0Ia €€ pCICHUA; HE3HAHUC IIPUEMOB
peuieHusa 3aJa4d, aHaJIOTMYHBIX pPaHEC PCHICHHLIM B KJIAaCCE, OIHI/I6KI/I, IMMOKa3bIBaOMME HEIPAaBHUIIBHOC
MMOHMMAaHUEC YCJIOBUSA 3a/la4i UJIK HEIIPABUIIbHOC UCTOJIKOBAHUE PCIICHM .

HeymeHune unuTath ¥ cTpoUTh TpadUKU ¥ MPUHIUITHAIEHBIE CXEMBI.
Heymenue mnoaroroButh K padoTe€ YCTaHOBKY WJIM JIaODOpPaTOpHOE OO0OpYAOBaHUE, MPOBECTH OIIBIT,
HeO6XOHI/IMBIe pacyeThl, UJIN UCITI0JIb30BATh IOJYYCHHBIC JaHHBIC IJIsI BBIBOIOB.

6. HeOpexHoe OTHOIIEHUE K JIA0OPATOPHOMY 000PYI0BAHHIO M M3MEPHUTEIBHBIM IPUOOPaM.

7. Heymenue onpeaenuTh MOKa3aHUe U3MEPUTEILHOTO MPUOOpa.

8. Hapyuienue TpeboBanuii paBui 6€30MACHOTO TPY/IA TPH BBITIOJIHEHUH 3KCIIEPUMEHTA.

Heepybuie owubku:

1. Herounoctu hopMyIHUPOBOK, ONpPEACICHUH, TOHATHH, 3aKOHOB, TEOPUH, BRI3BAaHHBIC HETIOTHOTOM OXBaTa
OCHOBHBIX TPH3HAKOB ONPENENIEMOro TIOHATUS, OIMMMOKH, BBI3BAHHBIC HECOOJNIOJICHUEM YCIOBHI
MIPOBEIICHNUH OIIBITa WM U3MEPEHUN.

2. OmmOKu B YCIOBHBIX 00O3HAYCHUSX HA MPUHIMITHAIBHBIX CXeMaX, HETOYHOCTH UYEpTEeKeH, IpaduKoB,
CXEM.

3. TIpomyck wiv HETOYHOE HANTMCAHUE HAMMEHOBAHUH SUHUIl (GPU3HUCCKHX BEJTMYUH.

4. HeparnuoHaIbHBIA BEIOOP XO0/a PEIICHUS.

Heoouemut

1. HepammonanpHbIE 3aNHCH TIPA BBIYHCICHUSAX, HEPAIMOHAIbHBIC TIPUEMBI BBIYMCIIEHUH, PE00Pa30BaAHHIIA
U pelieHui 3a1a4.

2. Apudmerrueckre OIMMOKH B BBIYUCICHUSAX, ©CIIM OTH OIMOKH TPyOO HE HCKaXarT pPealbHOCTh

MTOJTyYEeHHOTO Pe3yNbTaTa.
OTtnenbHBIE TOTPENTHOCTH B (HOPMYITHPOBKE BOIIPOCA MIIA OTBETA.
4, HebpexxHoe BEITIOTHEHUE 3aMICEH, YepTEeKeH, cxeM, TpaduKoB.

o~

w

Ouenka npoexkmnoi padoomel.

PazpabatpiBaercss Cc yderoM mened MW 3amad  TPOEKTHOH NeITenbHOCTH. WHIMBHIYyalbHBIA IIPOEKT
1enecoo0pa3Ho OLIEHUBATD 0 CIIEAYIOLUM KPUTEPUIM:

1. Cnoco0HOCTH K CaMOCTOATEIHHOMY NPHOOPETEHUI0 3HAHUN U pelIeHHI0 MPo0JieM, MTPOSBIAIONIAICT B
YMEHUH CTaBUTHb NpolieMy M BbIOpaTh aleKBaTHbBIE CIOCOObI €€ PEeLIeHUs, BKIIOYas MOUCK U 00paboTKy
nHpopMauy, GopMyIUPOBKY BHIBOIOB H/WIH 0OOCHOBAHHE M PEaI3aLUI0/anpo0annio IpUHITOTO PELICHUS,
00OCHOBaHHE U CO3JaHHE MOZEJIH, IIPOTHO3a, Makera, OOBEKTa, TBOPYECKOTrO pemeHHus W T.I. JlaHHBIHA
KPHUTEPUH B LIEIIOM BKIIIOUAET OLIEHKY YPOBHS C()OPMHUPOBAHHOCTU MO3HABATENbHBIX YU€OHBIX ICHCTBUII.

2. CohopMHPOBAHHOCTL IPEAMETHBIX 3HAHWI M CIOCO0OB AECTBHIA, KOTOpas NPOSBIAETCS B YMEHHH
PacKpeITh cozaepXaHWe paboTbl, TIPaMOTHO M OOOCHOBAaHHO B COOTBETCTBHHM C paccMaTpHUBaeMOin
po0IeMON/TeMOH HCIONb30BaTh HMEIOLMECS 3HAHUS M CIIOCOOBI 1eHCTBUI.

3. CdopMHPOBAHHOCTH PeryJIATHBHBIX 1€ CTBHI, IPOSIBIISIOMASACA B YMEHUH CAMOCTOSITEIBHO IIIAHUPOBATh
U YOpaBIATh CBOEH MO3HABATENbHON JIESITEIBHOCTBIO BO BPEMEHH, HCIIOJIB30BATh PECYPCHBIE BOZMOKHOCTH
JUTSL IOCTHKEHUS LIeNIeH, OCYIIECTBIISITh BEIOOP KOHCTPYKTHBHBIX CTPATErHid B TPYAHBIX CUTYALHSIX.

4. CdopMHUpPOBAaHHOCTE KOMMYHHKATHBHBIX JeHCTBHMH, NPOSBIAIONIAACT B YMEHUHU SCHO HU3JIOXKUTh M
0(hOpMUTH BBHINOJTHEHHYIO Pa0OTY, MPEACTABUTH €€ Pe3yIbTaThl, ApTYMEHTUPOBAHO OTBETUTH Ha BOMPOCHL.



TpebdoBanus k pe3yJbTaTam 00y4eHUsI H OCBOCHHSA COAEPKAHUS Kypca Ppu3nKu.

B nanpagnenuu nuunocmuoz2o pazgumua:

® C(l)OpMI/IpOBaHHOCTL TMMO3HABATCIIBHBIX HMHTCPECOB, HMHTCIICKTYAJIbHBIX W TBOPYCCKHUX CHOCO6HOCTCI‘/'I
yUaIImxcs;

® y6e)KI[CHHOCTI) B BO3MOXHOCTU INO3HAHHA MNPHUPOALI, B HCO6XOI[I/IMOCTI/I PasyMHOro McCHoJIbL30BaHUSA
JOCTH)KCHUH HAYKU M TEXHOJOTHH JUIS JaJIbHEHINEro pa3BUTHS YEIOBEUYECKOro OOIIECTBa, YBAKECHUE K TBOPIAM
HayKH ¥ TEXHUKH, OTHOIICHUE K (DU3UKE KaK 3JIEMEHTY O0IIECUEI0BEYECKON KYJIBTYPHI;

* CAMOCTOSITEIIBHOCTH B TIPUOOPETEHUH HOBBIX 3HAHWUHN M MPAaKTUYECKUX YMEHUH;

¢* TOTOBHOCTH K BLI60py JKU3HCHHOro IIyTu B COOTBETCTBHU C COOCTBEHHBIMHA HHTCpECaMn U
BO3MOXKHOCTSIMU;

¢ MOTUBaLUsa 06paSOBaTeJ]LHOI>'I ACATCIIbHOCTHU INKOJILHUKOB Ha OCHOBC JIMYHOCTHO OPHUCHTHPOBAHHOI'O
MOJIX0/1a;

* (hopMHpOBaHHUE IICHHOCTHBIX OTHOIIEHHUU JPYT K APYTY, YUUTENI0, aBTOpaM OTKPBITHH M U300pETeHU,
pe3yabTaTaM o0ydeHUsI.

B memanpeomemnom nanpasnenuu:

* OBJIAJICHWE HaBBIKAMHU CaMOCTOSITEIPHOTO TNPHUOOPETEHHsS] HOBBIX 3HAHWH, OpPTaHM3ALWN YIeOHOI
JACATCIIbHOCTH, ITOCTAaHOBKH Heﬂeﬁ, IUIAaHUPOBAHUA, CAMOKOHTPOJIA U OLCHKH PE3YJIbTAaTOB cBoOEi JACATCIIPHOCTH,
YMEHUSIMHU NIPEABUACTD BO3MOXKHBIE PE3YJITAThl CBOMX JICHCTBUN;

¢ TIOHMMaHUC pa3anM171 MCKIY MHCXOAHBIMU q)aKTaMI/I U TUIore3aMm i UuXx O6’I)$ICHCHI/I$I,
TECOPETUYCCKMMU MOACIAMU U PE€aJIbHBIMU O6’BeKTaMI/I, OBJIAJICHNEC YHHUBEPCAJIbHBIMHA y‘[e6HBIMI/I HeﬁCTBHHMH Ha
npuMepax rurnoTe3 Ijisd 00BSICHEHUS N3BECTHBIX (1)aKTOB u BKCHepHMeHTaHBHOﬁ ITPOBEPKU BBIABUT'ACMBIX T'MITIOTE3,
pa3pabOTKH TECOPETHIESCKUX MOJIETICH TIPOIIECCOB FUIH SBJICHUH;

* (hopMUpOBaHNE YMEHHWI BOCIPHHUMATH, IepepadaThIBaTh U MPEABSIBIATh HH(POPMALIUIO B CIIOBECHOM,
o0pa3HO#, CHMBONWYECKOW (opmax, aHaTM3UpPOBaTh H IepepadaThIBaTh MOMYICHHYIO HWH(POPMAIIAIO B
COOTBETCTBHH C ITOCTABJICHHBIMH 33J[a9aMU, BBIICIATH OCHOBHOE CO/IepKaHNEe IPOYUTAHHOTO TEKCTa, HAXOIUTh B
HEM OTBETHI Ha TIOCTABJIIEHHBIE BOIIPOCHI M M3JIATraTh €ro;

* MPHOOPETEHHE OIBITA CAMOCTOSTENFHOIO TIOMCKA, aHalli3a U 0TOOpa MHQOPMAIMH C HCIOIh30BAHUEM
Pa3TMYHBIX ICTOYHUKOB M HOBBIX HH(OPMALIMOHHBIX TEXHOJIOTHH [T pEeIlIeH s TO3HABATENbHBIX 32/1aY;

* pa3BUTHE MOHOJIOTHUYECKOW W JHUAJOTHYECKOW PEYH, YMEHHUS BhIpakaTh CBOW MBICIHA M CIIOCOOHOCTH
BBICITYIIUBATh COOECEIHIKA, IOHUMATh €ro TOUKY 3pEHHS, IPU3HABATh IPABO IPYTOro YeI0BeKa Ha HHOE MHEHHE;

* OCBOEHHE NPHUEMOB JICHCTBHI B HECTAHNAPTHBIX CHUTYaIUSIX, OBIAJICHWE IBPUCTUYECKUMH METOIAMH
peTeHHS TTPOOIIEM;

* (QopmupoBaHWe yMeHHI palOoTaTh B TPYIIE C BHIOTHEHHEM pPAa3IMYHBIX COIMAIBHBIX pOIEH,
MIPEJCTABIIATh U OTCTAWBATH CBOU B3TJISABI H yOSKICHUS, BECTH IUCKYCCHIO.

B npeomemnom nanpasnenuu:

* 3HaHWSA O TMPUPOAE BAXKHEUIHNX (UINIECKUX SIBICHUI OKPYXAIOMIEr0 MHpa M IMOHHMaHWE CMBICTa
(hM3MUECKIX 3aKOHOB, PACKPHIBAIOIINX CBS3b N3yUEHHBIX SIBICHUM;

* YMEHUS MOJIB30BaTHCS METOAAMH HAYYHOTO WCCIIEOBAHUS SBIICHUI TIPUPO/IBI, TIPOBOAUTE HAOIIOICHUS,
IJJAHUPOBATh M BEITIONHATH AKCIEPUMEHTHI, 00pabaThiBaTh Pe3ylbTaThl U3MEPEHUH, MPEACTaBIATh PE3YIbTATHI
M3MEpPeHHH C TIOMOIIbI0 Tabmuil, TpadukoB u (QOpMyl, OOHApPYKUBATh 3aBHCHMOCTH MEXAY (HHU3HUECKUMHU
BEIMYWHAMH, OOBICHSITH MONYYEHHBIE PE3yAbTaThl W JEiaTh BBIBOJBI, OIEHWBATh TPAHUIIBI MOTPEIIHOCTEN
pe3yIbTaTOB U3MEPEHUH;

* YMEHUS NIPUMEHATh TEOPETHYECKHEe 3HaHU 1o (PH3MKe Ha MpaKTHKe, pemaTh (Qu3nvecKkue 3aadyn Ha
MIPUMEHEHHE MTOTyYEeHHBIX 3HAHMWIA,

* YMEHHS W HABBIKM TIPUMEHSTH TOJTY4YeHHbIE 3HAHUS ISl O0BSICHEHUS PUHIIAITOB JICHCTBUS BaXKHEHIITNX
TEXHUYECKUX YCTPOMNCTB, pPEHICHUs MPaKTHYECKUX 3a/iad IOBCEIHEBHOW JKWM3HU, O0ECIedeHus: 0e30MacHOCTH
CBOEH KH3HU, PAIIMOHAILHOTO TTPHPOJIONIONIE30BAHUS U OXPaHBI OKPYKAIOIIEH CPeIbl;

* (QopmupoBaHrWe YOSXKICHHWS B 3aKOHOMEPHON CBSI3M W II03HABAEMOCTH SIBJICHUW MPHUPOIBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHHMSI, B BEICOKOW IIEHHOCTH HAYKU B Pa3BUTHH MaTEPUAIBHON U JTyXOBHOH KYJIbTYPHI
JTIOJIEH;

* pa3BUTHE TEOPETHYECKOTO MBIIUICHUS Ha OCHOBE (POPMUPOBAaHUS YMEHUH YCTaHABIUBATH (DaKThI,
pas3nuyYaTh MPUYUHBI U CIEACTBUS, CTPOUTH MOJENU WM BBIIBUTATH THUIOTE3bI, OTHICKUBATH W (HOPMYIHPOBATH
JIOKa3aTeIbCTBA BBIIBUHYTBHIX TUIIOTE3, BHIBOJIUTH M3 IKCIEPUMEHTAIBHBIX (DAKTOB M TEOPETHUYECKUX MOJENer
(hm3HUEeCKIe 3aKOHHI,



* KOMMYHHUKATUBHBIC YMCHHA MOOKJIAAbIBATH O PCE3yJibTaTaX CBOCroO HUCCICOOBAHHA, Y4YaCTBOBATHL B

JMCKYCCHH, KPaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, UCIOIb30BAThH CIIPABOYHYIO JIUTEPATYPY U APYrHe UCTOUHUKU
nHpOpMaLUH

(opMupoBaHUE NPEACTABICHHI O Hayke, €€ pOJM B KHM3HM M TNPO(YECCHOHATHHON IEeSITEIBLHOCTH
YeloBeKa, HEOOXOIMMOCTh TPUMCEHEHHS 3HAHMW JUI1 PEIICHUS COBPEMEHHBIX TMPAKTUYCCKUX 3ajad
POAHOTO Kpasi, B TOM YHUCIIE C YIeTOM phIHKa Tpyna Kamyxkckoit obmactu.

bonee oemanvrno naanupyemvie pe3yiomamsl 00yueHUs NPeOCmasieHbl 8 MeMAmu4ecKoM NIAHUPOBAHUU.

PernonajibHbINi KOMIIOHEHT.

VYder pernoHaJ bHBIX (KpaeBeIuecKuX) 0cOOEHHOCTEH o0ecreunBaeT JOCTHKEHNE cucTeMHOro d(hdexTa

B OOILEKYJIbTYPHOM, JHUYHOCTHOM U I103HABaTEILHOM PAa3BUTHU OOYYAIOMIUXCS 3a CYET HMCIIOJIb30BAHUS
MeIaroruaecKoro MOTeHIInaNa PErHOHANBHBIX (KpaeBeauecknX) 0COOEHHOCTEH collepKaHust 00pa3oBaHusl.

Tembl npoeKmHON UAU UCCIEO06AMENLCKOU padomvl 6 00aacmu QuU3UKU NO PecUOHATbHOU

memamuke:

10.

11.

12.

13.

14.

«Bprpatommecs puzukn Kamyxckoit odnactmy,

«BnusiHUE YCIOBHM KOCMHUYECKOIO ITOJIETA HA OPraHM3M YEJI0BEKay,

«Brplparomyecs pocCUiCKHE yUEHbIE, HHKEHEPBI, CBsA3aHHbIe ¢ KalmyKCKUM Kpaem, U BHECIIMX BECOMBIN
BKJIaJl B aCTPOHOMUIO U Pa3BUTHE KOCMOHABTHKN,

«H.B. TumodeeBa - PeccoBckuii. HMccnegoBaHne BO3AEHCTBHS pPaJAWOAKTUBHBIX W3IYYEHHA Ha
OHOJIOTHYECKHUE 00BEKTHI,

«Paboter A.IT. CokonoBa 1o UCCIIeA0BaHUIO BO3pacTa 3eMIIN C TIOMOIIBIO PAIHOAKTHBHBIX U3IYyYCHUN.

Cnucok numepamypuol Kpaegeoueckozo CoOepHCanu:
BectHuk xamykckoro yauBepcurera. Hayunsrit sxyprair Ne 1, Ne 3. — Kanyra: U3gatenscteo KI'TTY um.

K.D. lImonkosckoro, 2007.

3aBbsutioB B.B. Kocmuueckas sxonorus. — Kanyra: UzmatensctBo H.boukapéoit, 2000.

3oroB B. K.3. I{nonkoBckuii - yautenb. CO. «Kamyxaauay», 1959.

Kanyrasenenue: mporpaMMHO-MeTOAMIEeCKHE MaTepraisl it yautens. Coct. Pacmomora C.H. — Kanyra:
WznarenscTBO HayuHoi jguteparypsl H.®. boukapesoii, 2008, 288 c.

KamyraBenenue: xpecromarus i ygammxcsi. Coct. PacronmoBa C.H. — Kanyra: U3natenscTBO HayqHOH
mutepatypsl H.®D. boukapesoii, 2008, 256 c. (mpmnoxenue — DDY).

Mopo3zosa I'.M. Ilporynku mo crapoit Kamyre. — Kanyra: 3omoras amnes, 1993.

Mpeicimackas H.JLL, I'epacumoBa M.B. CO0pHIK BOIIPOCOB | 33724 110 (PU3UKE HA OCHOBE PErHOHATBHBIX
matepuaioB s 7-11 kmaccoB. Kamyra: Mzn-so KI'TIY nm. K.3. Ilnonkosckoro, 2001.

[Ipacomnora E.JI. 2)KuTs reruro B nemnsx He HamnexuT. — Kamyra: M3parensctBo «llomurpaducty», 1993.
Cepruesckas C.A. Bocmomuaanus o K.O.l{lnomkosckom. 24 deBpans 1967. ApXuB MIKOIBI -TUMHA3UHA Ne
9.

Tumomenkosa E.A., Uyrposa T.B. B Kanyry k LluonkoBckomy: Memopuanbsubiil JJom-myzeit K.O.
Huonkosckoro. — Kanyra: 3omoras amnes, 2001.

Umxeckuii A.JI. ®usnueckue GpakTopbl HCTOPUIECKOro Tporiecca, acconuanus «Kamyra — Mapcey»
INocynapcTBenHsbIi My3el netopun kocMoHaBTHKH UM. K.3. [lnonkosckoro.

Umxenckuii A.JIL. S monauIo y HeOa B3s1. ABTOOMOrpaduueckue ouepku. Kamyra, 1994.

[llepbakoBa B.b. ®u3uka u sxomorust B 7-9 xir.: COOpHHUK TUIAKTHIECKUX U METOANYECKUX MaTEpUaIIOB
IUIS1 YPOKOB U 3JIEKTUBHBIX KypcoB 10 (usuke. — Kanyra: M3natenbcTBo Hay4HOU TUTEPaTypHI
H.®.boukapéoii, 2006.

Ourensrapar JI.T., Manakun A.B. K.O. Llnonkosckuii, A.JI. UnKeBCKHUNA: KalTyKCKUE CTPAHUIIBI PYCCKUX
kocmucToB. — Kanyra: M3natensctBo «I'pud», 2007.

Dopmbl nposedenus ypoKos YuUuKu no 0C6OEHUIO KPAEBEOUECKO20 COOEPHCAH U,
OmuYHble OM MPAOUYUOHHDIX:



9KCKypCUU B
e ['ocymapcTBeHHBIN My3el UCTOpUU KocMOHaBTHKM uMeHH K.O. [{nonkoBckoro,
o wmy3ei ¢punmmana «HITO um. C.A. JlaBoukuHay,
o Jlom-myseit A.JI. UmkeBckoro,
o Jlom-myseit K.O. [lnonkoBckoro u T.1.,
e Uncruryr ¢pusuku 3emuu um. O.1O. [lImuara Poccuiickoii akagemun Hayk (T. OOHUHCK);
skckypeuu B Kamyxckue BY 3b1:
e  OI'BOY BIIO «Kanyxckuit rocyaapcTBeHHbIH yHuBepcuTeT uM. K.O. IlnonkoBckoroy,
e K®I'OV BIIO «MockoBcKkuit rocyapcTBEHHBIN TeXHUUeCKUi yHUBepcuTeT uMeHu H.O. baymanay;

Onucanue yqeﬁﬂo-MeTonnquKoro H MaTEPUAJIBHO-TEXHUIECKOI'0 o0ecneyeHus
06p330BaTeJH)HOFO nmpouecca.

[Tporpamma kypca ¢usuku mis 7—9 kiiaccoB 00111e00pa3oBaTENbHBIX yUpexkaeHUu (aBTOpHI A. B.
[Tepwimikun, H. B. ®unonosuy, E. M. I'yTHEK).

YMK «®Pwu3uka. 7 knace» »
®wusuka. 7 kinacc. Yueonuk (aBrop . B. [lepbimikun).
®wusuka. Pabouas terpaap. 7 knace (aBTopsl T. A. Xannanosa, H. K. Xannanos).
®duzuka. Metoandeckoe nocodue. 7 kinace (aBropsl E. M. I'ytauk, E. B. Pribakosa).
®wusuka. Tectol. 7 kacc (aBTopsl H. K. Xannanos T. A. XanHaHoBa).
®duszuka. J[nnakruaeckue matepuansl. 7 kinace (aBtopsl A. E. Mapon, E. A. Mapon).

6. ®usuka. COopHUK BOopocoB U 3am1a4. 7—9 kiaccel (aBTopsl A. E. Mapown, C. B. Ilo3oiickuii, E.
A. Mapomn).

7. DNEeKTpOHHOE MPHUJIOKEHHUE K YICOHHUKY.

HNHTepHET-pecypcebl:

1. bubaroreka — Bcé mo npeamety «dusuka». — Pesxum goctyma: http://www.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru

3. Enunas xosuteknust nudpoBbIX 00pa3oBaTenbHBIX pecypcoB. — Pexxum pocrtyma: http://school-
collection.edu.ru

4. NlutepecHble MaTepHalibl K YypokaM (DU3MKHU MO T€MaM; TECThI 110 TeMaM; HarJIAIHbIe TOCOOHS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. [ludpossie oOpa3zoBareabHbIC pecypchl. — Pexxum poctyma: http://www.openclass.ru

6. DnekTpoHHbIE y4eOHUKH 110 (u3uke. — Pexxum gocryna: http://www.fizika.ru

NudopMannoHHO-KOMMYHUKATHBHBIE CPeICTBA:

1. Otkpsitas ¢puzuka 1.1 (CD).

2. Kusas dusuka. YuebHo-metoanueckuii KoMiekT (CD).

3. Ot muiyra go nazepa 2.0 (CD).

4. bonbias suuukioneaus Kupumia u Medonus (Bce npeametst) (CD).

5. Bupryanbnsie 1abopatopublie paboTsl 1o ¢usuke (7-9 ki.) (CD).

6. 1C: llIkona. ®uzuka. 7-11 ki. bubnuoreka HarmsaHbIX ocoowuii (CD).

7. DnexTpoHHOe mpuiiokeHue k kaure H. A. Snymesckoil «IloBTopeHue u KOHTPOJIb 3HAHUN 110
(bu3MKe Ha ypOKax U BHEKJIACCHBIX MeponpusiTusix. 7-9 kmacce» (CD).

agrwdE

Jluteparypa:
1. Tlepwiukun A.B.®Pusuka. 7 knacc: Y4eOHHK.- 5-e u3anue, crepeotuntoe - M.: [lpoda,.
2. Mapon A.E., Mapon E.A. ®usuka. 7 knacc: yuebHO-MeToquueckoe nocoodue. M.: JIpooda,
3. 3opun H.U. KontponbHo-usmeputensuble Matepuansl. dusuka: 7 kiaace. M.: Bako,
4. Suymeksckas H.A. [ToBTopeHre 1 KOHTPOJIb 3HAHUH MO (PU3UKE HA YPOKAX U BHEKJIACCHBIX
MEpOonpusATHX, 7-9 Ki1accel. MeToandeckoe nocodue ¢ 3J1eKTPOHHBIM pUJIokKeHneM. M.:
«'moGyc»,


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/

5. B.W.Jlykammk. CoopHUK 3a1a4 1o pusuke. 7-9 kmacc. M.: IIpocsernienue,
6. Ilenor B.A. lunaktrueckuii Matepuan o ¢pusuke. 7 kiacc. — Bonrorpaa: Yuutens,
7. YmakoB M.A., Ymako K.M. ®usuka. 7 knacc: Jugaktuueckue KapTOUKU-3a0aHUs. —
M.:JIpoda, 2001
TexHuyeckue cpeacTrBa 00yueHust
1. KommbroTep.
2. MynbTUMEAUUHBINA TPOEKTOP
3. Hudpossie maboparopuun












	РАБОЧАЯ ПРОГРАММА ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	НА 2021 – 2026 учебные годы
	Общая характеристика учебного предмета.

	Система оценки достижения планируемых результатов освоения ООП по физике
	• коммуникативные умения докладывать о результатах своего исследования, участвовать в дискуссии, кратко и точно отвечать на вопросы, использовать справочную литературу и другие источники информации
	 формирование представлений о науке, её роли в жизни и профессиональной деятельности человека, необходимость применения знаний для решения современных практических задач родного края, в том числе с учетом рынка труда Калужской области.


