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HOACHUTEJIBHAA 3AIINCKA.

PaGouas mporpamma o usuke aist 7-9 K1accoB OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1. ®enepanbubIii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit deneparum» (¢ u3M. u J1011., BCTyI. B cuity ¢ 01.09.2020).

2. Ilacmopr HammonHanmpHOTO TmpoekTa «OOpa3zoBanue» (yrB. mpesunuymom CoBera mpu
[Ipesunenre PO no crparernyeckoMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16)

3. TocynmapcrBennas mnporpamma Poccuiickoit ®enepamun «Pa3Butie oOpa3oBaHus» (yTB.
[TocranoBnennem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KJIECHUH  TOCYyJapCTBEHHOW mporpammbl  Poccuiickon  @epepaunn  «Pas3Butue
00pazoBaHUs.

4. Ilpodeccuonanpubiii crangapt «llemaror (menarormueckasi NESTEIbHOCTh B JIOIIKOJBHOM,
HayaJbHOM OOIIeM, OCHOBHOM 0OImIeM, cpeaHeM o0mieM o0pa3oBaHUM), (BOCIHMTATENb,
yuutensb)» (pen. ot 16.06.2019) (IIpukaz MunucrepcTBa TpyAa U colaibHOM 3amuThl PO ot
18 oktsa6pst 2013 r. Ne 544H, ¢ u3MeHEHUs MU, BHECEHHBIMU MPUKa30M MUHUCTEPCTBA TpyJa U
comzautel PO ot 25.12.2014 Ne 11151 n o1 5.08.2016 1. Ne 422n).

5. Meroandeckue peKOMEHIAINH TI0 CO3/IaHUI0 M (YHKITMOHUPOBAHUIO B 00IIe00pa30oBaTEIbHBIX
OpraHu3aIsaX, PAclON0KEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX TOpOJiaX, IIEHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHocTel («Todka pocTtay)
(VTBepxaeHsl pacniopsokeHrneM MuHucTepcTBa nipocBemennsi Poccuiickoit denepamnuu ot 12
saBaps 2021 r. Ne P-6)

6. MeToauueckue peKOMEHIAIMH MO CO3IAHWI0 W (YHKIIMOHUPOBAHUIO JETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0asze o0meoOpa3oBaTeNbHBIX OpraHu3anuii  (yTB. pacmopsHKEHUEM
MunucrepeTBa npocserienus Poccuiickoit ®eneparuu ot 12.01.2021 Ne P-4).

7. Ilporpamma ocHoBHOro o6miero oOpasoBanusa. @usmka. 7 - 9 xmaccel (aBTOpHL: A.B.
[Teprrmkun, H.B. ®unonosuy, E.M. ['ytHuk). ®usnka. 7-9 kinaccel: pabourie mporpaMmesl /
coct. @50 E.H. Tuxonosa - 5-¢ uza., nepepad.-M.: Jlpoda, 2015. — 400c.

PaGouas nporpamma 1o MmaTeMaTUKe COCTaBJIeHA B COOTBETCTBHH C OCHOBHOI 00pa3oBaTeIbHON

MporpaMMOi OCHOBHOTO 00111eT0 00pa3oBanus, yueOHbIM T1aHoM MBOY «CuBoxunckas COL No5y
Ha 2021-2022 yue6GHOTO roa

[IporpamMma ompenenser coaep)kaHue U CTPYKTYpy yueOHOro marepuala, MOociaelI0BaTelbHOCTh
€ro u3y4deHusi, myTu GOpMUPOBAHUS CUCTEMbI 3HAHHM, YMEHUN U CIIOCOOOB AESITETbHOCTH, PA3BUTHS,
BOCITUTAHUS U COIMATTU3ALINN yUaIIUXCSl.

Ha 06aze mnenrpa «Touka pocra» oOecmeunBaercs peanu3anusi 00pa30BaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKOW HampaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOJATENbCTBA B cepe oOpa3zoBaHus U ¢ yu€ToM pekoMeHaauuii denepambHOro
onepaTtopa yueOHoro npeamera « Du3uka».

O6pazoBarenbpHas MporpaMMa MO3BOJISIET HHTETPUPOBATH peaU3yeMbIe 3[1€Ch MOJIXObI, CTPYKTYPY U
coJiep>KaHue IpU OpraHu3auu o0ydueHus gusuke B 5—9 kiaccax.
Hcnonb3oBanue obopynoBanus meHTpa «Touka pocta» mpu peanuzanuu ganHoi OIl mo3Bosmsier
CO37aTh yCIOBUS:
* IS PaCUIUPEHUs COAEPKaHUS IKOJIBHOTO (PU3NYECKOTO 00pa30BaHUS;

* Ul TOBBIIICHUS TIO3HABATEJILHONW aKTUBHOCTH 00yUaloIIKUXCs B €CTECTBEHHO-HAyYHOH 00J1acTy;
* JUIS pPa3BUTHUA JIMYHOCTH pebeHka B mporecce o0OyueHHs (usMke, €ro CcrocoOHOCTeEH,
(bopMUpPOBaHUA U YAOBJIETBOPEHUS COLMATIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

¢ A pa6OTBI C O,HapéHHBIMI/I IIKOJIBHUKAaMH, OpPraHHu3allui UX Pa3BUTHUA B PA3JIMYIHBIX o0acTsax
O6pa3OBaTCHLHOﬁ, TBOp‘lCCKOﬁ ACATCIIBHOCTH.

[Tpumensis nudpoBsie Jad0opaTopun Ha ypokax (U3UKH, ydalluecs CMOTYT BBIIIOJHUTh MHOYECTBO
71a00paTOPHBIX PAOOT M SKCIEPUMEHTOB 10 MPOrpaMMe OCHOBHOM IIIKOJIBI.



[Ipennaraemasi mporpaMmMa peaanu3yercsi ¢ TOMOIIbI0 y4eOHO-METOUIeCKIX KOMIUIEKTOB (YMK).

YMK 15 Ka)KI0T0 KJ1acca BKJIFOYAECT:

VY4ebHUK, 3aJauHUK, METOIMYECKHE MaTePHAJIbI VISl YUUTEIIsl, CAMOCTOSATEIbHBIE U KOHTPOJIbHBIC
paboTHI,

TeTpajb sl J1abOpaTOpHBIX pabdoT;

[Tnanupyrotes cnenyromniye GopMbl OpraHu3aluy yaeOHOro mpoliecca:

(bpoHTaNbHBIE; KOJUIGKTUBHBIC;, TPYIIOBBIE; paboTa B mape; WHIMBHUIyalIbHbIC.

B npenonaBanuu npeamera OyayT UCIOJIBb30BaTHCS CIEAYIONINE TEXHOJIOTUN U METO/IbI:

JUYHOCTHO-OPUEHTUPOBAHHOE OOyUYEHHE;
npoOseMHoe 00ydeHue;

maddepenunpoBanHoe 00ydYeHHE;

TEXHOJIOTUM 0OYyUeHHsI Ha OCHOBE PELICHHS 3a]1ay;
METO/1bl MH/IMBUyaIbHOTO 00Y4EHNS;

OcoOeHHOE 3HaueHue B MpEnoJaBaHUM (PU3MKU MMEET IIKOJIbHBIA (U3NYECKUH IKCIEPUMEHT, B
KOTOPBIM BXOJAT JAEMOHCTPALMOHHBIA 3KCIIEPUMEHT M CaMOCTOSITENIbHbIE J1TA0OpaTOpHbIE PadOTHI
yYaIluXxcsi Ha OCHOBE IU(POBOIL JTabOpaTOpHH.

enpro n3yueHust PU3NKU B OCHOBHOM IIIKOJIE SIBJISIETCS:
1) B HanmpaBJIeHHH JUYHOCTHOTO Pa3BUTHH BOCIIUTAHUE FTOTOBHOCTH O0YYAIOIINXCS K
CaMOpPa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE MOTHUBALIMU K 0OYUEHUIO U MO3HAHUIO;

-(opMupOBaHKE IIEHHOCTH 3/I0pOBOr0 U Oe30macHoro oOpasza >KW3HU, IPaBUI UHIUBUIYAIBHOTO U
KOJUIEKTUBHOTO O€30MacHOTO TOBEJEHUS B YpPE3BBIYAMHBIX CUTYalUsX, YrpOXKAIOMIMX XU3HU H
3JI0pPOBBIO JIIOZICH, MPaBUJI MOBEACHUS Ha TPAHCIIOPTE U Ha AOpOrax.

-BOCNIUTaHUE YOeXKAEHHOCTH B BO3MOXKHOCTH IO3HATh MPHUPOAY, HEOOXOIUMOCTH Pa3yMHOIO
WCIOJIb30BAHUS JIOCTKEHUM HayKd M TEXHOJOTMH s JajbHEHIIero pa3BUTUS YeJIOBEYECKOIO
o0111eCcTBa;

-pa3BUTHE YBa)XKEHUS K TBOPIIAM HAYKH U TEXHUKU; OTHOLICHUS K (PU3UKE KAK K DJIEMEHTY
o011edenoBeuecKoi KyabTyphl;

2) B MeTanpeIMeTHOM HanpaBJIeHuH

OCBOCHME 3HAHMUH O MEXaHUYECKHX, TEIJIOBBIX, DJEKTPOMATHUTHBIX WU KBAHTOBBIX SIBICHUSX;
BEJIMYMHAX, XapaKTEPU3YIOMIMX O3TU SIBJICHUS; 3aKOHAX, KOTOPHIM OHM MOJYUHSIOTCS; METO/Aax
HAyYHOTO TO3HAHWS MPUPOABI U (OPMUPOBAHUS HA ATOH OCHOBE MPEICTABICHUNA O (U3NYECKOM
KapTHUHE MHpa;

OBJIaJICHUE YMEHUSIMH MPOBOIUTH HAOIIOJCHMS MPHUPOJHBIX SBJICHHM, OMUCHIBATH W 0000IIATH
pe3ynbTaThl HAONIONEHUHM, KCIOIb30BaTh MPOCThIE HM3MEPUTEIbHbIE MPUOOPBl IS  H3yUCHUS
(buznuecKkux SBICHUM; MPEICTaBISATh Pe3ylbTaThl HAONIONEHUN WM W3MEpPEHH B BHJE TaOJuIl,
rpauKOB M BBISABIISATH Ha 3TOM OCHOBE SMIUPUUYECKUE 3aBUCUMOCTH; IPUMEHSTD MOTY4YE€HHbIE 3HAHUS
Uis  OOBSICHEHUS Pa3HOOOPAa3HBIX MPHUPOJHBIX SBJICHUH U TMPOLIECCOB, MPUHIUIOB JCHCTBHS
BOKHEHIINX TEXHUYECKUX YCTPOUCTB, MAJIs peuieHus PU3nYecKuX 3a1ay;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, HWHTEIJIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH B
mpouecce pereHus (QU3MYEeCKUX 3a7ad M BBINOJHEHUS OSKCIEPUMEHTAIBHBIX HUCCIICOBAHUN;
CIOCOOHOCTH K CaMOCTOATEIbHOMY NMPUOOPETEHHIO HOBBIX 3HAHUU MO (U3MKE B COOTBETCTBUHU C
KU3HEHHBIMU MOTPEOHOCTSAMU U HHTEPECAMH;

- HUCTOJb30BaTh  KOMIBIOTEPHBIE  TEXHOJOTUM Uil  peuieHus  WHGOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX Y4eOHBIX 3a/1ad, B TOM YHCIIe: BBIYUCIICHUE, HAlMCaHHE MUCEM, COUYMHEHHIA,
JIOKJIa/10B, pedepaToB, CO3JaHNUE PE3eHTalUl U Jp.;

Ii1anupyemsie pe3yabTaThl OCBOEHHS Y4eOHOT0 npeaMera «Pu3ukay.
JIuuHOCTHBIMU pe3yJbTaTaMu 00ydeHus pu3nke B 7-9 Kimaccax SBISIOTCS:
¢ chopMUPOBaHHOCTH IO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX
crocoOHOCTEH yyamuxcs;

L4 Y66)K,Z[CHHOCTB B BO3MOXHOCTH IIO3HAHUA NPUPOABI, B HCOGXOI{I/IMOCTI/I pa3syMHOTO
HCIIONB30BAHUSA  JIOCTIDKCHHUH HAyKU U TEXHOJIOTMH s JdajdbHEUIIero pa3BUTHUA



YEJI0BEUECKOr0 00IIECTBA, YBAXKCHHUE K TBOPIIAM HAYKU M TEXHUKH, OTHOIIICHUE K (PU3MKE KaK
AIIEMEHTY OOIIEUEIIOBEUECKOM KYIbTYPHI;

CaMOCTOSITENIBHOCTb B IPUOOPETEHUN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

TOTOBHOCTH K BbI60py JKU3HCHHOTO ITYTH B COOTBETCTBUU C CO6CTBCHHBIMI/I HHTCPCCaMH U
BO3MOJKHOCTSIMU;

MOTUBAI A O6pa3OBaTeJIbHOI\/JI JACATCIIBPHOCTH IIKOJIbHUKOB Ha OCHOBE JIMYHOCTHO
OPHUEHTHPOBAHHOI'O MOX0/1a,;

(hopMupoBaHHE IEHHOCTHBIX OTHOIICHUH IPYT K APYTY, YIUTEIIO0, aBTOPAM OTKPBITHIA U
M300peTeHnH, pe3yabTaTaM O0yICHHSI.

MertanpeaMeTHBIMU pe3yJbTaTaMu 00yueHus Gpu3uke B 7-9 Kiaccax sBIISIOTCS:

OBJIaJACHUEC HaBBIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTCHI/IH HOBBIX 3HaHI/H\/JI, opranusanuvun
y4eOHOH JeATeNbHOCTH, MOCTAHOBKH II€JIeH, IUIAHWPOBAaHUS, CAMOKOHTPOJSI M OLEHKH
PE3YIbTATOB cBOEH ACATCIIBHOCTH, YMCHUAMU IMNPCABUACTL BO3MOYKHBIC PE3YJIbTATBI CBOUX
JICUCTBHI,

IIOHUMAaHHuEC pa3HHqHﬁ MCXKAY HCXOAHBIMHU q)aKTaMI/I 1 TUIIOTEC3aMU A HX 06T)$ICHCHI/I$I,
TCOPCTUYCCKMMHU MOJACIIMH W PCAJIbHBIMU 06’I)€KTaMI/I, OBJIAJICHUC YHHUBCPCAJIbHBIMU
y4eOHBIMM JEMCTBUSIMM Ha MpUMEpax TUNOTe3 A OOBSCHEHHS H3BECTHBIX (AKTOB H
9KCIEPUMEHTAJIbHOW MPOBEPKU BBIIBUTAEMBIX THUIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIesen
MPOLECCOB WJIH SIBIICHUM;

(¢bopMHpoBaHHE YMEHHMI BOCIpPHUHHMATh, NepepadaThiBaTh U NPEIbSIBIATH MHPOpPMAIMIO B
CIIOBECHOH, 00pa3HOH, CHMBOJMYECKON ¢opmax, aHaIuM3UpoBaTh U IepepadaThiBaTh
IMOJIYYCHHYIO I/IH(l)OpMaIII/IIO B COOTBETCTBHH C IIOCTAaBJICHHBIMHU 3aJjladyaMi, BBIJICIATH
OCHOBHOC€ COJCpKAaHUEC MPOYUTAHHOI'0 TCKCTA, HAXOJUTb B HEM OTBCTHBI HA MOCTABJICHHLIC
BOTIPOCHI M U3J1araTh €ro;

MpUOOpETEHNE OTBITa CAMOCTOSTEIBPHOTO TIOMCKA, aHajdu3a W oTOopa HMHpOpMAIUU C
WCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB M HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHH JUIs
peleHus Mo3HaBaTeIbHbIX 33134,

pa3BUTHE MOHOJIOTMYECKOW W JUAIOTHYECKOH pedd, YMEHHs BBIPaXKaTh CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBATh COOECEIHHUKA, TIOHUMATh €0 TOYKY 3PEHUSs, NMPH3HABATH IPABO
JPYroro 4elloBeKa Ha MHOE MHEHUE,

OCBOCHHE MIPUEMOB JICHCTBUI B HECTAHAPTHBIX CUTYAIIHUSX, OBJIAICHHE dBPHUCTUICCKUMHU
METOJIAMH PEIICHHSI TPOOIIeM;

(dbopmMupoBaHre yMeHHIH pabOTaTh B TPYIINE C BHIOJHECHUEM Pa3IMUHBIX COIIMATIBHBIX POJICH,
MPEJCTaBIATh U OTCTAMBATH CBOM B3IJISAIBI M YOCKICHHS, BECTH TUCKYCCHIO.

IIpenmeTHbIMU pe3yJbTaTaMu 00ydenusi pusuke B 7-9 Ki1accax siBJSIOTCH:

(hopMHpOBaHKE MPECTABICHUN O 3aKOHOMEPHOM CBSA3HM U MO3HABAEMOCTH SIBJICHHUM MPUPOIBL,
00 0OBEKTUBHOCTH HAYYHOTO 3HAHHUS; O CHCTEMOOOpasyrolieil ponu (QU3UKK A Pa3BUTHUSA
JIPYTUX €CTEeCTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHUH; HAYYHOTO MHPOBO33PEHUS Kak
pe3ynbTaTa U3y4yeHHUs] OCHOB CTPOEHUS MaTepuu U (hyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

3HaHUA O IIPUPOALC BayKHEHIITNX (1)I/I3I/IIIGCKI/IX SIBJICHUH OKpYyXXaromero Mmupa 1 iOHMMaHue
CMBICJIa (bHSH‘ICCKPIX 34aKOHOB, PAaCKPLIBAIOIINX CBA3b U3YYCHHBIX HBHCHHﬁ;

(dbopMHpOBaHHE TMEPBOHAYAIBHBIX MPEACTABICHUM O (U3UYECKOW CYIIHOCTU SIBICHUIMA
MpUpPOAbl (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX M KBAHTOBBIX), BUAAX MaTepuu
(BemiecTBO U MoJIe), ABMKEHUU KaK CHOco0e CYIIeCTBOBAHUS MaTEpHUM; YCBOCHHE OCHOBHBIX
el MEXaHHKH, AaTOMHO-MOJIEKYJISIPHOTO YYE€HUsI O CTPOCHHMU BEIIECTBA, SJIEMEHTOB
ANEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HMKH; OBNAJCHHE TMOHITHHHBIM amnmapaToM U
CUMBOJIMYECKUM SI3BIKOM (PU3UKU;

YMEHHsI I0JIb30BaTbCSl METOJAMU HAy4YHOTO HCCIIENOBAHUS SBICHUW IPUPOJIBI, IMPOBOAWUTH
HaOJIOIeHUs, TUIAHUPOBAaTh U BBINOJHATH AKCIIEPUMEHTHI, 00pabaThiBaTh pe3yJbTaTh
U3MEPEHUH, MPEeACTaBIATh Pe3yNbTaThl H3MEPEHUH C OMOIIbIO TalIuL, TpaguKoB U HopMyII,
oOHapyXHUBaTh 3aBUCHMOCTH MEXAy (HU3UYECKUMHU BEIMYMHAMHU, OOBSICHATH MOJy4YEHHBIE
pe3yJbTaThl U JEJIaTh BBIBO/IbI, OLIEHUBATh IPAHULIBI IOTPEIIHOCTEN PE3YIbTATOB U3MEPEHNUI;

YMCHHA MPUMCHATE TCOPCTUYCCKUC 3HAHUS T10 (1)I/I3I/IKC Ha MMPAaKTUKE, pCIIATb (I)I/ISI/I‘-ICCKI/IG
3ala4uv Ha ITPUMCHCHUEC MMOJTYYCHHBIX 3HaHI/II71;



® yMEHHS U HaBBIKH MPHUMEHATH IMOJydCHHbIC 3HAHUS JUIS OOBSICHEHUS NMPHHLUIOB JACHCTBUS
BOXHEHWININX TEXHUYECKUX YCTPOMCTB, (paboOThl) MamIMH ¥ MEXaHU3MOB, CPEJICTB
MEPEBIKEHUS U CBSI3H, OBITOBBIX IPUOOPOB, MPOMBILICHHBIX TEXHOJIOTHUYECKUX MPOIECCOB,
pelieHusl MPaKTHYEeCKUX 3a/1a4 TOBCEAHEBHOM JKM3HHU, oOecriedeHus: 0e30MacHOCTH CBOEH
KU3HHU, PAlMOHAIBHOIO IIPUPOJIOIOJIB30BAHUS M OXPaHbl OKPYKAIOLICH Cpelbl; BIUSHUSA
TEXHUYECCKUX YCTPOMCTB HA OKPYXKAIOIIYIO CPENY;

® 0OCO3HAHME BO3MOXKHBIX MPUYMUH TEXHOT'CHHBIX U 3KOJOTMYECKHX KaTacTpod.

® 0OCO3HAaHME HEOOXOAMMOCTH NPUMEHEHHUS JOCTHKEHUN (DU3UKU M TEXHOJIOTUH ISt
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

® OBJIaJICHUE OCHOBaMHM O€30IIaCHOIO HCIIOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX
JNEKTPUYECKUX U MAarHUTHBIX I10JIEH, JIEKTPOMATHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
MCKYCCTBEHHBIX MOHU3UPYIOIIUX HW3IYYCHUH BO HM30€kKaHWE WX BPEIHOTO BO3JICHCTBHS Ha
OKPY’KAIOLYIO CPEly MU OPTaHU3M Y€JIOBEKa;

e (¢opMupoBaHHE YOEKICHHUS B 3aKOHOMEPHOM CBSI3M M IMO3HABAEMOCTHU SIBJICHUI MPHUPOJbI, B
00OBEKTUBHOCTH HAyYHOTO 3HAHMS, B BHICOKOW IIEHHOCTH HAYKU B Pa3BUTHHM MaTE€pHAIbLHOU U
JyXOBHOU KYJIBTYPBI JIFOJIEH;

® Dpa3BUTHE TEOPETUYECKOTO MBILIUICHUS Ha OCHOBE (POPMHpPOBAHHUS YMEHUH yCTaHABIMBAaTh
(akThl, pa3Iu4aTh NIPUYUHBI U CIEICTBUS, CTPOUTH MOJIEIH U BBIIBUTATH THUIIOTE3bI,

®  OTBICKMBATh U POPMYJIHUPOBATH JOKA3ATEIbCTBA BHIIBUHYTHIX THIIOTE3, BEIBOJAUTH U3
AKCIIEPUMEHTAIILHBIX (PAKTOB U TEOPETUUECKHUX MOjIeTiel (PU3UIEeCKHe 3aKOHBI;

® pa3BUTHE YMEHHUs ITUIAHUPOBATH B TOBCEJIHEBHOW >KU3HU CBOW JACHCTBUSA C NMPUMEHECHHEM
MOJTYYCHHBIX 3HAHUN 3aKOHOB MEXAaHWKH, DJICKTPOJUHAMUKH, TEPMOJUHAMUKH M TEIUIOBBIX
SIBJIGHUH C LIETIBI0 cOepeKeHMsI 3/10POBbSI;

e (¢dopMUpOBaHHE MPECTABICHUI O HEpPAIlMOHAIBHOM HCIOJIb30BaHUU NMPUPOIAHBIX PECYPCOB U
SHEpPruM, 3arpsA3HEHUU OKpYXKalolled cpeabl KaK CIIEJCTBHE HECOBEPIICHCTBA MAalIUMH U
MEXaHHU3MOB.

® KOMMYHUKATHBHbBIE YMEHHUS: TOKJIAIbIBAaTh O PE3yJbTaTaXx CBOETO HCCIEI0BaHNUs, y4aCTBOBATh
B JIUCKYCCHH, KPATKO ¥ TOYHO OTBEYATh Ha BOMPOCHI, UCHOJIB30BATh CIIPABOYHYIO JINTEPATYPY
U Apyrue UCTOYHUKU UHPOPMAIUH.

BbINMyCKHUK HAYYUTCS:

coOnrofath npaBuia 0e30MacHOCTH W OXpaHbl TpyAa Mmpu paboTe ¢ y4eOHBIM M JIaOOpaTOPHBIM
000pyI0BaHUEM;

MMOHUMATh CMBICII OCHOBHBIX (DM3MYECKUX TEPMHHOB: (pu3mueckoe Teno, (pusmueckoe SBICHHE,
(duznueckas BeIMYUHA, €IUHULBI U3MEPEHUS;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIM (U3HUUYECKUX METOJIOB;
aHAJIM3UPOBATh OTAENbHBIC 3Talbl MPOBEICHUS HCCIEAOBAHUNA W HHTEPIPETUPOBATH PE3YIbTAThI
HaOIIO/ICHUH U OIBITOB;

CTaBUTh OMNBITHI MO HUCCIECNOBAaHUIO (PU3UUECKHUX SIBICHUNA WM (U3NYECKUX CBOMCTB Ten 0e3
WCIIOJIb30BAHUS TMPSAMBIX U3MEPEeHMi; Mpu 53ToM (OpMyIupoBaTh mpobiemy/3anady y4eOHOro
AKCIEPUMEHTa; COOUpATh YCTAaHOBKY W3 MPEAJIOKEHHOTO OO0OpYIOBAaHMS, MPOBOIUTH OMBIT H
(bopMynupOBaTh BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHun uccienoBaHuss (U3NUECKUX SBICHUN HW3MEPUTENbHBIE MPUOOPHI
WCIOJIL3YIOTCSL JUIIb KaK AATYUKKA U3MEPEHUS (PU3UUYECKUX BEIMYUH. 3alMCH TOKa3aHUN MPSIMBIX
M3MEpEeHUull B 3TOM cllyyae He TpeOyeTcs.

MMOHUMATh POJIb IKCTIEPUMEHTA B MOJYYCHUN HayYHOU HH(POPMAIIHH;

MPOBOJHUTH MpPSMbIE M3MEpeHHs] (PU3NYECKHX BETUYMH: BPEMs, PAcCTOSHUE, Macca Tela, 00beM,
CWJIa, TeMIeparypa, arMoc(epHOe [aBleHUE, BIAXHOCTb BO3JyXa, HAMNpsHKEHUE, CHUlla TOKa,
paauanvoHHBIA (OH (C MCHOJB30BAHHEM JO3MMETpa); MPU 3TOM BBIOMPATh ONTHUMAIBHBIN CHOCO0
M3MEPEHUS U UCHOJIb30BaTh MPOCTEUIINE METO bl OLIEHKU MOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanue. Jlrobas yueOHas mporpamma JAODKHA OOECHeurMBaTh OBIAJCHHE MPSIMBIMHU
M3MEpPEHUSIMHU BCEX MEePEUNCICHHBIX (DU3MUYECKUX BEIUYUH.

MPOBOJUTHh HCCJIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEITUYMH C WCIHOJIb30BAHUEM TMPSMBIX
W3MEpEHUi: TpU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHpPOBATH pe3yNbTaThl MOTYyIECHHOM



3aBUCHUMOCTH (DM3MYECKUX BEIMYUH B BUJE TAOMUI] U TpadUKOB, JeTaTh BBIBOJBI IO PE3yIbTaTaM
HCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBbIC M3MEpPEHUsT (PU3MUECKUX BEITUYHH: MPHU BBHIOJHEHUU M3MEPEHUN COOMpPATh
SKCIIEPUMEHTANIbHYIO YCTAHOBKY, CJIEIysl TMPEUIOKCHHOW MHCTPYKIMHU, BBIUUCIATH 3HAYCHUE
BEJIMYMHBI U AaHAJIU3UPOBATH MOTYUYECHHBIE PE3Y/IbTAThl C YUETOM 33JaHHOW TOUHOCTH U3MEPEHUI;

AQHAIM3UPOBATh CUTYAllMHd MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, Y3HaBaTh B HUX MPOSBIICHUE
W3YYCHHBIX (PU3UYCCKUX SIBJICHUNA WJIM 3aKOHOMEPHOCTEH W MPUMEHSITh UMEIOIIHECS 3HAHUS U HX
OOBSICHEHMS;

MMOHUMATh TPUHIUIBI JICHCTBUS MAaIWH, TPUOOPOB M TEXHUYCCKHX YCTPOMCTB, YCIOBHS UX
0€3011aCHOTO UCII0JIB30BAHUS B IOBCEIHEBHOM KU3HU,

WCII0JIb30BATh MIPH BBITIOJTHEHUH YYEOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY O (DU3HUSCKUX
SIBJICHUSIX, CIIPABOYHBIC MaTepUabl, pecypchl MHTEpHET.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYUHUThCS:

OCO3HAaBaTh IEHHOCTh HAYYHBIX HCCIIEIOBAHUM, POJIb (PM3UKUA B PACHIUPEHUU TPEICTABICHUM 00
OKPYXKAIOIIEeM MHPE U €€ BKJIAJl B YAYUIIIEHUE KaueCTBa )KU3HU;

WCIIOJb30BaTh TPHEMBl TOCTPOCHUS (PU3MUECKUX MOJeleil, TMoucka u  (HOPMYITHPOBKHU
JTIOKA3aTelIbCTB BBIJIBUHYTHIX THUIIOTE3 M TEOPETHMUYECKUX BBIBOJIOB HAa OCHOBE HMITUPHUYECKH
YCTaHOBJIEHHBIX (PaKTOB;

CpPaBHUBATh TOYHOCTh HU3MEPEHHS (PU3NYECKUX BEIUYMH [0 BEIMYMHE UX OTHOCHUTEIIBHOMN
MOTPEITHOCTH TIPY MPOBEACHUH MPSIMBIX U3MEPEHUI;

CaMOCTOSITEIPHO TIPOBOJUTH KOCBEHHBIE HM3MEPEHHS W HWCCIACAOBAHHUS (PU3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOO0B H3MEpeHHs (DU3MYECKUX BEIMYHMH, BBIOMpATh CPEICTBA
U3MEpEHUs C yIeTOM HEe0OX0AMMON TOYHOCTH U3MEPEHU, 000CHOBBIBAThH BHIOOP CrIOC00a U3MepeHus,
aJICKBaTHOTO MOCTABJICHHOM 3aJ1a4ye, MPOBOJAUTH OLIEHKY TOCTOBEPHOCTH TMOJYICHHBIX PE3yIbTATOB;

BOCTIpUHUMATh HHGOPMAIHNIO (PU3NUECKOTO COJIEPKaHHUS B HAYYHO-TIOMYJSIPHOW JIMTEpaType H
cpelncTBax MaccoBOM MH(OpMAIIUU, KPUTHIECKU OIICHUBATD MOTYICHHYIO HH(GOPMAIUIO, aHATU3UPYS
ee coJiep)KaHue M TaHHbIe 00 UCTOYHUKE HH(OpMAITNH;

CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE M YCTHBIE COOOIIECHMSI O (PU3MYECKUX SBICHHUSIX HA OCHOBE
HECKOJIbKUX HMCTOYHUKOB HH(OpPMAIUH, COMPOBOXKIATh BBICTYIUICHHE IPE3CHTAIMCH, YUWUTHIBAS
0COOEHHOCTH ayJUTOPUHA CBEPCTHUKOB.

Mexannuyeckue siBJCHUS
BbINyCKHUK HAYYUTCS:

pacro3HaBaTh MEXaHWYECKHE SBJICHUS M OOBSCHATH HAa OCHOBE HMMEIONIMXCS 3HAHMK OCHOBHBIC
CBOMCTBAa WJM YCJIOBUSI MPOTEKaHUS STUX SBICHUM: PAaBHOMEPHOE M HEPABHOMEPHOE JIBUKCHUE,
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEHHOE JBMKEHUE, OTHOCHUTEIBHOCTh MEXAHHUYECKOTO
NBIWKEHUS, CBOOOJHOE TAaJCHHE TeJ, pPAaBHOMEPHOE [BIKCHHE II0 OKPYKHOCTH, WHEPIIHS,
B3aMMOJICHCTBHE TEJI, PEAKTUBHOE JIBMKEHHUE, TIepeiada JaBJICHUS TBEPJbIMU TEIaMU, KUIKOCTIMU U
razamu, aTMoc(epHoe JaBJIeHUE, JIaBaHUE TEJl, PABHOBECHE TBEP/IBbIX TEJ, UMEIOIINX 3aKPEIICHHYIO
OCh BpallleHUsI, KoJeOaTeNbHOE ABIKEHUE, PE30HAHC, BOJIHOBOE JIBUYKEHUE (3BYK);

OMHCHIBATh HU3YYEHHBIE CBOWCTBA TEI M MEXAaHUYECKHE SIBICHUS, HCIONB3YS (U3HUecKue
BEITMYMHBIL: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, MEepUOJI 00pallleHus, Macca Tela, INIOTHOCTh
BEIIECTBA, CWJIa (CHJla TSOKECTH, CHUJIa YIPYrOCTH, CHJIa TPEHHs), JAaBleHHE, HMIYJIbC Tena,
KMHETUYECKasi SHEpPrusl, MOTCHIIUAIbHAS dHEPrUs, MEXaHuyeckas paboTa, MEeXaHHYeCKas MOIIHOCTD,
KIIJ] mpu coBepuieHun paboThl ¢ UCTIOTB30BAHUEM MPOCTOTO MEXaHHU3Ma, CHJIa TPEHHUS, aMILUIUTY/Ia,
MepHoJ U YacToTa KoJeOaHWW, JUIMHA BOJHBI M CKOPOCTh €€ PaCHpOCTpaHEHUs; MPU OMHCAHUU
MPaBUJIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIOIB3yEeMbIX BEJIMYMH, UX OOO03HAYCHHS W €IUHHIIBI
U3MEpEeHUusl, HaxOoIUTh (OPMYIbI, CBA3BIBAIOIINE MaHHYIO (U3UYECKYI0 BEIUYHMHY C JAPYrUMHU
BEITUYMHAMH, BBIUUCIATH 3HAUeHUE (PU3NYECKON BETMUUHBI;

aHAJIM3UPOBATh CBOMCTBA TeJ, MEXaHWMYECKHE SIBICHHUS M MPOIECCHI, HCIONB3Yysd (PHU3NUYECKHe
3aKOHBI: 3aKOH COXpaHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMI CYNEPIO3UIMU CHII
(maxoxnenue paBHojeiicTBytonieit cuibl), I, I u 111 3akonsr HeloTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU 3TOM pazlUYaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BBIPAKECHHUE;

pa3nuyaTh OCHOBHBIE TMPU3HAKA M3YyYCHHBIX (U3MUECKUX MOJeJeil: MaTepuaabHas TOYKa,
WHEepLUaIbHas CUCTEMA OTCUETA;



pemaTh 3a/1a4M, UCTONb3Ys (PU3HUECKUe 3aKOHBI (3aKOH COXPAHEHUS PHEPTUH, 3aKOH BCEMHPHOTO
TAroTeHUs, npuHumI cyneprnosuuuu cui, I, II u III 3akonsr HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopmMysbl, CBA3bIBAaIOIUE (HU3UUECKUE BEITHMUUHBI
(myTh, CKOpPOCTH, YCKOpPEHHE, Macca Tejla, IUIOTHOCTh BEILECTBA, CHUJIA, JIABJICHHE, UMIIYJIbC Tela,
KUHETHYECKasi SHEPTUsl, MOTEHIMAIbHAs HEPrusi, MEXaHHuecKasi paboTa, MEXaHHYECKasi MOIIHOCTb,
KIIJI mpocToro MexaHu3ma, cujia TPEHUsS! CKOJIbXEeHUs, KOd()PUIIMEHT TpeHUs, aMILUTUTY1a, IEPHO U
yacToTa KoJieOaHWH, AJMHA BOJHBI M CKOPOCTh €€ PAacHpOCTPAHEHHUs): HA OCHOBE aHAIM3a YCIOBHUS
3aJaud 3alUCHIBAaTh KPATKOE YCIOBUE, BBIACTATH (PU3MYECKHE BEIMYUHBI, 3aKOHBI U (OPMYIIHI,
HEOOXO/JMMBIE JJISi €€ pEIICHHUsS, IMPOBOJUTH pacueThl M OICHWBATh PEATBbHOCTh IOJy4YEHHOTO
3Ha4YeHUs1 (PU3NIECKOI BETHMUNHBI.

BbInyCKHHUK MOJy4YUT BO3MOKHOCTD HAYUYMThCS:

HCIO0JIb30BAaTh 3HAHUS O MEXAHWUYECKUX SIBJIICHUSX B IIOBCEIHEBHOM JXM3HU MJIs OOecreyeHus
0€30IMaCHOCTH TPH OOpaIIeHWH ¢ NpUOOpPaMU U TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAHEHUS
3I0pOBbsSI U COOJIIOJICHUS HOPM 3KOJOTMYECKOrO MOBEIEHUS B OKpyXKarouleil cpejae; MPUBOJAUTH
MpUMEpPbl MPAKTHYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUW O MEXaHWYECKUX SBJICHUSAX U
¢u3NyecKux 3aKoHaX; NPHUMEpPhl HCIOJIb30BaHUS BO30OHOBJISEMBIX HMCTOYHHUKOB SHEPTHUU;
9KOJIOTHYECKHUX MOCJIEICTBUI UCCIEI0BAaHUS KOCMHUYECKOTO MPOCTPAHCTB;

pasnuyaTh TpaHUIBl MNPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MEXaHMYECKON »HHEpruM, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH BCEMUPHOIO TATOTEHUS) W OrPAaHUYEHHOCTh HCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

HaXOJUTh aJIeKBAaTHYIO MPEUIOKEHHOM 3a7aue (PU3NUECKYI0 MOJIENb, pa3peniaTh IpodieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHNUHU 110 MEXAaHUKE C UCIIOJIb30BAHUEM MAaTEMaTUYECKOTO allapara, Tak U Ipu
ITOMOIIIM METOJIOB OLICHKH.

TemnioBbie siBJICHUS
BbINMyCKHUK HAYYUTCS:

pacro3HaBaTh TEIUIOBBIE SIBJIEHUS U OOBACHATH HA 0a3e MMEIOIIMUXCA 3HAHUN OCHOBHBIE CBOMCTBA
WIA YCIIOBUS TNPOTEKaHWs 3TUX sBICHMN: nud¢ys3us, U3MeHeHHe oObeMma Tell NpU HarpeBaHUU
(oxymaxaeHuu), OOJIbIIAsl CKMUMAEMOCTh T'a30B, Majas CKMMAeMOCTb >KUAKOCTEH M TBEpIBIX TeI;
TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHICHC AL, IIJIaBICHUE, KPUCTAJUIN3ALMs, KAIIEHUE, BIa)KHOCTD
BO3/lyXa, pa3jM4yHble CHOCOOBl TemIonepesaud (TeIIONPOBOJIHOCTb, KOHBEKIMS, H3JIydeHHeE),
arperaTtHble COCTOSHHUSA BEUIECTBA, MOIVIONICHUE SHEPIUM IIPU UCIAPEHHUH XKUIKOCTH U BBIACICHHUE €€
IIpY KOHJICHCALIMM 1apa, 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHHS OT JaBJICHHUS,

OINKCBIBATH U3Yy4YECHHBbIE CBOICTBA TEJI U TEIUIOBBIE SBJICHMS, UCHONb3Ys (U3NYECKUE BEIMYUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrus, TEMIlepaTypa, YAeiIbHAass TEIUIOEMKOCTb BEILECTBa,
ylenbHas TEIUIOTa IUIaBJICHHUS, yJeJIbHAas TEIUIoTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CrOpaHus
TOIUIMBA, KOA(Q(MHUIMEHT I0JIE3HOTO JEeWCTBUS TEIUIOBOIO JBHUraTels; NPU ONHCAHUU IPaBHIILHO
TPAaKTOBaTh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJIWYHMH, UX 0003HAUEHUs U €IUHMIIBI U3MEPEHHUs,
HaxXoauTh (OPMyJbl, CBS3BIBAIOLIME JAHHYI (U3MUECKYIO BEJIWYMHY C JPYTUMH BEIMYUMHAMH,
BBIUUCIIAT 3HAaU€HUE (PU3NYECKON BEIINUHHBI,

aHAJIN3UPOBATh CBOMCTBA TeJ, TEIUIOBBIE SIBJICHUS U MPOLECCHI, UCNOJb3Yys OCHOBHBIE IIOJIOKEHUsI
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOCHUU BEIIECTBA U 3aKOH COXPAaHEHUS YHEPIUY;

pa3nuyaTh OCHOBHBIE IIPU3HAKU M3YYCHHBIX (PU3MYECKHX MOJICNIEH CTPOEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI;

MPUBOANUTH MPUMEPBI TPAKTUYECKOTO MCII0JIb30BaHUS (PU3NYECKUX 3HAHUN O TETIJIOBBIX SBJICHUSIX;

pelaTh 3a/1a4, UCIOJIb3Ysl 3aKOH COXPAaHEHUs SHEPTUH B TEIUIOBBIX MpoLeccax U (JOpMyIbI,
CBsi3bIBaroIMe (hrU3NUYEcKHe BEJINYMHBI (KOJMUYECTBO TEIUIOTHI, TEMIIepaTypa, yaelbHas TeIIOeMKOCTh
BEIIECTBa, y/eJbHAs TEIUIOTA IUIABJICHMS, yIelIbHas TeljaoTa MmapooOpa3oBaHUs, yleslbHas TEIioTa
CrOpaHus TOIUIMBA, KOI((UIMEHT MOJIE3HOTO JEWCTBUS TEIUIOBOTO JBUraTels): HA OCHOBE aHaIu3a
YCIOBHS 3aJaud 3alChIBaTh KpPAaTKOE YCIOBUE, BBLACHATH (U3NYECKUE BEIMYHMHBI, 3aKOHBI U
¢dopmynbl, HEOOXOIUMBIE Ui €€ pelIeHHs, IPOBOAUTh pacdeThl M OLEHHBATh pEalbHOCTb
MOJIy4EHHOTO 3HaUCHHsI (PU3NYECKON BEJIMUHMHBL.

BhInyCKHHUK MOJIy4YUT BO3MOKHOCTD HAYYHMThCS:

UCTOJb30BaTh 3HAHHWS O TEIUIOBBIX SBJICHUSX B TIOBCEJAHEBHOM KHU3HM Uil oOOecredeHus
0€30MacHOCTH MpH OOpaIleHuu ¢ NpubOpaMH U TEXHUYECKUMHU YCTPOHCTBAMHM, JUIS COXPAaHEHUS
3JI0pPOBBSI U COOJIOAECHUS HOPM OSKOJOIMYECKOTO TOBEACHHUS B OKpYKaloOIIeW cpeze; MPUBOIUTH



MPUMEPHI SKOJIOTHYECKHUX IMOCICACTBUN PabOTHl IBHUTATENIed BHYTPEHHETO CrOpaHUs, TEIJIOBBIX U
TUPOIIIEKTPOCTAHLIHIM;

pa3nuyath TPAHUIBl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATh BCEOOIIMH Xapakrep
(dbyHIaMEHTAIBHBIX (U3MYECKUX 3aKOHOB (3aKOH COXpAHCHHsI SHEPTrUU B TEIUIOBBIX MpOIEccax) U
OTPAaHUYEHHOCTh MCMOJIb30BaHUS YACTHBIX 3aKOHOB;

HAXOJWTh aJCKBATHYIO MPEIUIOKEHHOM 3a1aue PU3NIECKYI0 MOJIeThb, pa3peniaTh mpodieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAHUIM O TEIJIOBBIX SIBJICHUSX C MCIOJb30BAaHUEM MAaTEMAaTUYECKOIO ammapara,
TaK ¥ TPU MOMOIIHN METOJIOB OLICHKH.

DJleKTpUYeCKHe H MATHUTHBbIE SBJIEHUS
BbInycKHUK HAYYHTCSH:

pacmo3HaBaTh 3JICKTPOMArHUTHEIC SIBJICHHUS U OOBSCHSATH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCIIOBHS MPOTEKAHHS JTUX SIBJICHHUM: DJIEKTpU3AIUs TEJ, B3aHMMOJICHCTBHUE 3apsjiOB,
JNEKTPUYECKUH TOK M €ro JACUCTBUA (TEIJIOBOE, XHUMHUYECKOE, MArHUTHOE), B3aUMOJCUCTBHE
MarHuTOB, DJEKTPOMArHUTHASI WHIYKIUS, IEWCTBHME MAarHUTHOTO TOJIsl HAa TPOBOJHUK C TOKOM U Ha
JBIDKYIYIOCS 3apsDKCHHYIO YaCTUILY, JEMCTBUE IICKTPUUECKOTO TOJISI HA 3apSHKEHHYIO YacTHILY,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJUHEHHOE PachpOoCTpaHEHUE CBETA, OTPAKEHHE W TPEIIOMIICHHE
CBETa, TUCIIEPCHS CBETA.

COCTaBJISITh CXEMBI DJIEKTPUUYECKUX IENel C MOCIeAOBATEbHBIM U TapAJICIbHBIM COSAMHEHUEM
AJIEMEHTOB, pasjinyasi YCIOBHbIE O0O3HAUEHHUS DJIEMEHTOB JJIEKTPUYECKUX Iened (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD).

WCIIOJIb30BaTh OMNTHUYECKUE CXEMBbI I TOCTPOCHHS H300paKEHUH B TUIOCKOM 3€pKajie |
cobuparome TuH3e.

OTMCHIBATh M3yYEHHBIE CBOMCTBA TEM U DJICKTPOMATHUTHBIC SIBJICHMS, WCTOJIB3ysd (HU3UUYECKHE
BEIIMYUHBL: DJICKTPUYECKUN 3apsi, CWia TOKa, DJIEKTPUUYECKOE HAMPSHKEHUE, DJIEKTPUIECKOE
COTIPOTHUBIICHUE, YIETLHOE CONTPOTUBIICHUE BEIIECTBA, padOTa AIIEKTPUUECKOTO TOJIsI, MOIITHOCTh TOKA,
(hOKyCHOE pPacCTOSIHUE W ONITHYECKAs CHJIa JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJIHBI
M 4acToTa CBETA; MPH OMUCAHUU BEPHO TPAKTOBATh (PU3UUYCCKUN CMBICI UCIIOIB3YEMBIX BETUYHH, UX
0003HaUYCHHUSI W EIUHUIBI M3MEPEHUs; HaXOOUTh (POPMYJIbI, CBS3BIBAIONINE MAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMU BEJIMYMHAMH.

aHAJIM3UPOBATh CBOMCTBA TEJ, MMEKTPOMATrHUTHBIC SBJICHHS U TPOIECCHI, UCIOJIB3Ys (U3HMUECCKUE
3aKOHBI: 3aKOH COXPaHEHMS AJIEKTPUUECKOTO 3apsAna, 3akoH Oma il ydacTka Lenu, 3aKkoH Jxoyms-
JleHua, 3aKOH MPAMOJMHEHHOTO pacIpOCTpPaHEHUsS CBETa, 3aKOH OTPAXKEHUS CBETa, 3aKOH
MPETOMJICHHUS CBETA; IIPH STOM pasjinyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA M €r0 MAaTEMaTHYECKOE
BBIPAKECHHUE.

MIPUBOUTH IPUMEPHI TPAKTUYECKOTO UCIOIH30BaHUS (PU3NUECKUX 3HAHUM O AJICKTPOMAarHUTHBIX
SIBJICHUAX

pemaTh 3aJa4d, UCTOb3ys (pu3nyeckue 3akoHbl (3aKkoH Oma Il ydacTka Iienu, 3aKoH J[xoyrs-
JleHia, 3aKOH MPAMOJIMHEHHOTO paclpOCTpPaHEHUsI CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIPEIOMIICHHUS CBETa) U (POPMYIbI, CBS3bIBatoLUE (PU3NUECKUe BETUYUHBI (CUIIa TOKA, IIEKTPUIECKOe
HampsDKeHHe, DIIEKTPUYECKOe COMPOTHUBIICHUE, YAENbHOE COMPOTHUBIIEHUE BellecTBa, paborta
AIIEKTPUYECKOTO TOJIs, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKas Chja JUH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JAJMHA BOJIHBI M 4YacTOTa CBETa, (OpPMYJbl pacdera 3JIEKTPUUYECKOTO
CONIPOTHUBIICHUS TIPH IOCJIEIOBATEIbHOM M IMapalICIbHOM COCIMHEHHH IPOBOJHHMKOB): Ha OCHOBE
aHallM3a yCJIOBHS 3a/1a4Ml 3alKChIBAaTh KPATKOE YCIIOBUE, BBIACIATh (PU3NUYECKIE BETUUYUHBI, 3aKOHBI U
dbopMynbl, HEOOXOOMMBbIE ISl €€ pelIeHUs, MPOBOJUTH pacueThl M OIEHUBATh PEaTbHOCTh
MOJIyY€HHOTO 3HAYeHUS (PU3NYECKON BETHUHHBIL.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHThCS:

WCIOJIb30BaTh 3HAHUS 00 ANEKTPOMArHUTHBIX SBICHHUSIX B MOBCEAHEBHOMN JKHU3HU TSI 0OeCTIeUeHHs
0€30MacHOCTH TpU OOpalieHuH ¢ TpUOOpaMu M TEXHHUUYECKUMH YCTPOWCTBAMU, IJIsI COXpaHEHHS
3I0POBbSI U COOIOJICHUS HOPM D3KOJOTHYECKOTO TOBEJIEHUS B OKPYXaIIeH cpeae; MPUBOIHUTH
MIPUMEPHI BIUSIHUS 3JIEKTPOMArHUTHBIX U3ITyUYE€HUN HA dKUBbBIE OpPraHU3MBbI;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATh BCEOOIIUH XapakTep
(yHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHEHHUS JJICKTPUUYECKOTO 3apsiia) U OrPaHUYCHHOCTh
WCIIOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH OMa IS yyacTka 1enu, 3akoH Jlxoynsa-Jlenua u ap.);



UCTOJb30BaTh NpPUEMBl TOCTpOeHHA (u3nyeckux Mojeneil, moucka u  (HOPMYIHPOBKU
JI0Ka3aTeNbCTB BBIABUHYTHIX THUIIOT€3 W TEOPETHMYECKHX BBIBOJOB HAa OCHOBE JMIUPUYECKH
YCTaHOBJICHHBIX (DaKTOB;

HAXOJUTh aJIEKBATHYIO MPEJIOKEHHON 3a/1aue (PU3NUECKYI0 MOJENb, pa3pemaTs npodaeMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUK 00 3JEKTPOMArHUTHBIX SBJICHHUSIX C MCIOJIb30BAaHUEM MAaTEMaTHUECKOTO
ammapara, Tak 1 Ipy TIOMOIIY METOJIOB OIICHKH.

KBanToBbIe siBJIeHUA
BbInycKHMK Hay4YUTCS:

pacro3HaBaTh KBAaHTOBBIC SIBJICHUS W OOBACHATH HA OCHOBE HMMEIOUIMXCS 3HAHWHA OCHOBHBIE
CBOWMCTBA WJIM YCIOBUS NpPOTEKAHWS OTHX SBICHHWHA: €CTECTBEHHAs W  HCKYyCCTBEHHAS
PanMoaKTUBHOCTD, O, B- U Y-H3IIy4eHHs, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPa U3ITyUEHHs aToMa;

OTIMCBHIBATH M3YYECHHBIC KBAHTOBBIEC SBJICHHS, HCIONB3Yys (PU3NUECKHE BEIIMIUHBI: MACCOBOE YHCIIO,
3apsI0BOE YHCIIO, MEPHOJ MOJypacnana, SHeprus (GOTOHOB; MPH ONMHMCAHUH MPABUIBHO TPAKTOBATh
(U3NIECKU CMBICI UCTIONIb3YEMbIX BETMYMH, UX 0003HAUCHHSI U €IMHUIIBI H3MEPEHHUST; HAXOIUTh

(hopMysIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C JPYTMMH BEIIMYMHAMHU, BBIYUCIISTH
3Ha4YeHHE (PU3NUECKON BEIIMYUHBI;

aHAJIM3UPOBATh KBAHTOBBIE SIBJICHHUS, HCHOJB3Ys (DU3MUECKHE 3aKOHbI M TIOCTYyJaThl: 3aKOH
COXPAHEHHUs SHEPruH, 3aKOH COXpPAHEHHS JJIEKTPUYECKOIro 3apsja, 3aKOH COXpAaHEHHS MacCOBOTO
YKclia, 3aKOHOMEPHOCTH W3JIy4eHHsS! U TOTJIONIEHHUS] CBETa aTOMOM, IIPU 3TOM pasiiMyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

pa3nanyaTh OCHOBHBIE MPU3HAKU [IJIaHETAPHON MOJIENIH aTOMa, HyKIIOHHOW MOJENT aTOMHOTO sIJIpa;

MIPUBOJUTH IPUMEPHI TIPOSIBJIICHHS B TIPUPOE U MPAKTUUYECKOTO MCTIOIB30BaAHMS PaIMOAKTUBHOCTH,
SIEPHBIX U TEPMOSJEPHBIX PEAKIIHM, CIIEKTPAIILHOTO aHaIn3a.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCSI:

WCIIOJIb30BaTh MOJIyYEHHbIE 3HAHMSI B TOBCEJHEBHOM XM3HU NpH oOpamieHuu ¢ npubopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU (CUETYMK HWOHM3HMPYIOIIUX YAaCTUL, ITO3UMETP), AT COXPAaHEHUS
3I0pPOBbSI U COOMIOACHUS HOPM SKOJIOTUYECKOTO MOBECHHS B OKpYXKaIoIeil cpeae;

COOTHOCHUTH SHEPTHIO CBSI3U aTOMHBIX si7iep € 1e(heKTOM MaccChl;

MIPUBOJUTH TPUMEPHl BIUSHUSA PAJUOAKTUBHBIX H3JIyUCHHM Ha JKUBBIE OpPraHU3MbI, MOHMMATh
MPUHLUI JEHCTBUS JO3UMETPA U PA3INYaATh YCIOBUSI €TI0 UCIOJIb30BaHUS;

MOHUMATh  DJKOJIOTUYECKHE MpOoOJeMbl, BO3HUKAIOIIME TMPU  HCIOJB30BAHUU  ATOMHBIX
AIIEKTPOCTAHLIMM, M TYTH PEIICHUS 3TUX MpoOJieM, MEePCHEKTUBBI HCIOJB30BaHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

DJleMeHTbI ACTPOHOMMHU
BbIMyCKHUK HAYYUTCS:

yKa3blBaTh Ha3BaHMs IIaHEeT COJIHEYHON CHCTEMBI; Pa3iN4aTh OCHOBHBIE NMPU3HAKH CYTOYHOTO
BpalleHus 3Be3qHOro Heba, nemxenus JIynsl, ConHIla U MIaHET OTHOCUTENLHO 3BE3/I;

MMOHUMATh PA3IUYMUs MEXKAY TeIMOLEHTPUUECKON U T€OLEHTPUUECKON CHCTEMaMu MUPa;

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

yKa3bIBaTh OOIME CBOWCTBA U OTJIMYMS IUIAHET 3€MHOI T'PYIIbI U IUIAHET-TUTaHTOB; MaJbIX Tell
ConHeuyHOM cucTeMbl M OOJBLINX IUIAHET; MOJb30BATHCS KAPTOW 3BE3qHOr0 HeOa MpH HAOIIOACHUIX
3BE3JJHOTO Heba;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKM 3Be3/ (pa3Mmep, LIBET, TeMIepaTypa) COOTHOCUThH LIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;

pasnuyaTh TUIOTE3bl O NPOUCXOKIEHNN COTHEYHOU CUCTEMBI.

Conepxanue y4eOHOI0 nmpeamera
(mpakTH4YecKasi 4acTh y4e0OHOIr0 CO/iep:KaHMs NMpeAMeTa YCHIeHa MaTepHaIbHO-
TexXHn4eckoi 6azoi nenTpa «Touka pocra», HCIOJIB3YyeMOro AJs peain3auuu

o0pa3oBaTe/IbHBIX NPOrPAaMM B PpaMKax NpenojaBanus GU3NKH)



PDu3uKka U PU3NYeCKHe METOAbI H3yYeHHUS NMPHPOIbI

®dwusuka — Hayka o npupoje. Habmonenue u onucanne Gpuzndeckux spieHuil. Guznueckue
npubopsl. Pusnyeckne BEIMYUHBI U UX u3Mepenue. [lorpemnoctu uamMepenuii.
Mexnynapoanas cucrteMa equHul. Hayunslii Mmetoa no3Hanus. ®U3n4ecKkuii S3KCIEpUMEHT U
¢usnueckas Teopust. Hayka u TexHuka.

JdemMoHcTpanuum (¢ ucnosb3oBanueM odopynosanus «Touka pocray)

Habnronenue ¢pusnyueckux sSBJICHAN: CBOOOTHOTO MMAJCHUS Tell, KOJICOaHUI MasTHUKA, TPUTSHKCHUE
CTAJILHOTO Il1apa MarHUTOM, CB€UEHHUE HUTH JIEKTpUUYeCcKOi amnbl. Ousndeckue npuoopsl.
JlabopaTopHble paGoThbl U ONBITHI (€ HCOJIB30BaHMeM 00opynoBanus «Touka pocray)
Omnpenenenre HeHbl JeJIEHUs MIKaJIbl U3MEPUTEIBHOTO Ipubopa.

N3mepenue ninHEL

N3mepenue oobeMa KUAKOCTU U TBEpAOTO Tena. Mi3MepeHue temmeparypsl.

MexaHnu4yeckue siBJeHHUS

Kunemaruka Jlnnamuka
3aKOHBI COXpaHEHUS UMITYJIbCa U MEXaHUYECKOW sHEprun MexaHn4ecKkrue KoJeOaHusl U BOJTHBI
Mexanudeckoe apuxeHne. OTHOCUTENLHOCTD ABMKeHUsA. Cuctema orcueta. Tpaekropusi. ITyTb.

[IpssMmonmHeENHOE paBHOMepHOe ABmxkeHue.  CKOpoCTh paBHOMEPHOIO
HpSIMOJ'II/IHeI\/'IHOFO JABUKCHUA. MeTOJIBI U3MEPCHUA PACCTOAHUA, BDEMCHHU U CKOPOCTH.
HepaBnoMepHoe nBuxkeHne.  MrHoOBEeHHass CKOpPOCTb. Yckopenue. PaBHOyCKOpEHHOE
nsuxenue. CobonHoe nagenue tei. ['paduku 3aBUCMMOCTH IIYTH U CKOPOCTH OT BPEMEHMU.

PaBHOMEpHOE nBMMX)EHWE TI0 OKpYKHOCTH. [leproa n yacTora oOpareHusl.

SABnenue naepuuu. llepsriii 3akoH Herotona. Macca Tena. [ImoTHOCTS BemecTsa.

MeTo1bl U3MepEeHUsi MacChl U MIIOTHOCTH.

B3anmopericteue Ten. Cuna. [IpaBuiio cioxxeHus Cuil.

Cuna ynpyrocta. MeToabpl H3MEpEHHS CUJTBI.

Bropoii 3akon Herotona. Tpernii 3akoH HproToHa.

Cuna TsxecTd. 3aKOH BCEMHUPHOTO TATOTeHUA. VICKycCTBEHHBIE CITyTHUKH 3emiin. Bec Tena.
HeBecomocTs. ['eonieHTprUeckas U reamoueHTpuueckas cuctemMbl Mupa. Cuia TpeHusl.
MowmeHT cuibl. YcnoBus paBHOBecHs pbruara. LleHTp TshkecTH Tena. Y clloBUs paBHOBECHUS TEIl.
Nmmynbc. 3akoH coxpaHeHus: uMITyabca. PeakTuBHOE ABMKEHUE.

Pab6ora. Momnocts.  Kunernmueckas SHEprus. [TorennmansHas SHEPrus

B3aMMOJICHCTBYIOIIMX TeJI. 3aKOH COXPAHECHHS MEXaHHUYECKOUW 3Hepruu. [IpocThie MEXaHU3MBI.
KoaddumumenT nosesnoro aecTBusi. MeTo1bl K3MEPEHUS SHEPTUH, PAOOTHI U MOIITHOCTH.
JlaBnenue. AtmocdepHoe naBiieHre. MeTo bl u3MepeHus naBiieHus. 3akoH [lackais.
IM'uppaBnuueckue MamuHbl. 3aK0OH ApxuMena. Y ciaoBUe IIaBaHus Tell. MeXaHn4ecKue KoJieOaHusl.

Hepnozl, JaCTOTa U aMIUIMTyla KoJIeOaHUH. Hepnon KoneOaHuil MaTEMaTHYECKOIO U MMPY>KUHHOI'O

MasiTHUKOB.
Mexannyeckue BoJIHbL. JlJInHA BOJIHBL. 3BYK.

JdemoHcTpanun (¢ HCIOJIb30BAHMEM  000pyI0BaHHUSA «Touka pocTay)
PaBHOMEpHOE IPSIMOJIMHEHOE nBukeHre.  OTHOCHUTENBHOCTb  JABM)KECHHS.

PaBHOyCKOpEHHOE NBUKEHHUE.

HarmnpasieHue cKOpoCTH Ipy paBHOMEPHOM JIBHYKEHHH 10 OKPYKHOCTH. SIBIIEHNE HHEPLUU.
B3aumopenicTeue Te.

3aBHCHMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMallii Py KHHBI.

Cnosxenne cui. Cuna tpenust. Bropoit 3akon Hetotona. Tperuii 3akon HeroToHa.
HesecomocTs.

3aKOH COXpaHEHMs UMITYJIbca. PEakTHBHOE IBUKEHUE.

V3MeHeHue sHepIruu Teja Mpu coBepliieHun padoTel. [IpeBpalieHust MexaHH4eCKO SHeprun U3
OJTHOM ()OpPMBI B APYTYIO.



3aBUCHUMOCTD JaBJIEHUSI TBEPAOTO Tella Ha OTIOPY OT ACUCTBYIOIIEH CHIIBI M TUIOIIAJAU OMOPHI.
OO6HapyxeHue aTMoc(hepHOTro JaBJICHUS.

N3mepenue armochepHOTo AaBJICHUS 0apOMETPOM - AaHEPOUIOM.

3akon [lackas.

I'mppasinueckuii mpecc.

3akoH Apxumena.

[IpocTbie MEXaHU3MBL.

Mexanudeckue KojeOaHusl.

MexaHn4eCcKre BOJIHBI.

3BYKOBBIE KOJICOAHMUSI.

YcnoBus pacnpoCTpaHEHU 3BYKA.

JlaGopaTopHbie padoThI M ONBITHI (¢ HCNIOJIb30BaHUEM 000pynoBaHus «Touka pocTay)
N3mepenune ckopocT paBHOMEPHOTO JIBHKECHHUSL.

N3ydeHne 3aBUCUMOCTH MMYTH OT BPEMEHU NPU PaBHOMEPHOM M PaBHOYCKOPEHHOM JIBUKEHUU
N3mepenune yCKopeHus MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO ABMXKEHUS. M3MepeHne Maccsl.
W3mepenue mI0OTHOCTH TBEPOIO Tea.

N3mepenue mIOTHOCTH KUJKOCTH.

W3mepenue cuiibl TMHAMOMETPOM.

CroxkeHue cuil, HalpaBJIEHHBIX BJIOJIb OJHOM MPSMOM.

CrnosxeHue cuil, HalpaBJIE€HHBIX MO YTIOM.

HccnenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT Macchl Tefa.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YIUIMHEHUS IPYKUHBL. MI3Mepenue xecTkocTn
MIPY>KUHBL.

WccnenoBanue cuiibl TpeHUs CKOJIbXeHUs. M3Mepenne ko duiinenTa TpeHus CKOIbKEHUS.
HccnenoBanue yciaoBuid paBHOBECHS phlyara.

HaxosxieHne neHTpa TSHKECTH IIIOCKOTo Tena.

Beruncnenune KIIJI Hak1OHHON MIOCKOCTH.

HN3Mepenne KUHETUYECKOW SHEPTUH Tela.

N3Mepenne n3MeHeHns NTOTEHIMATbHOW SHEPTUH Tea.

H3mepenne MOITHOCTH.

N3Mepenne apxume0BoM CUJTBI.

N3ydenue ycinoBuii miiaBaHus Tl

N3ydeHue 3aBUCUMOCTH Mepro/ia KojaeOaHui MasiTHUKA OT JAJTUHBI HUTH.

N3mepenue yckopeHust CBOOOTHOTO MaJeHHsI C TOMOIIbIO MasiTHHUKA.

N3ydeHue 3aBUCUMOCTH Mepro/ia KojaeOaHuil rpy3a Ha IpYKUHE OT MacChl rpy3a.
BrinyckHUK HayduTes:

* paciio3HaBaTb MEXaHUYCCKHUC SABJICHUA U OOBACHATH Ha OCHOBE HUMCIOIIUXCA 3HAaHUM OCHOBHEIC
CBOICTBA UM yCiIoBUA HNPOTCKAHHUA ITHUX SIBJICHUI PaBHOMCPHOEC MW PABHOYCKOPCHHOC
HpHMOHHHCﬁHOC JBHXKXCHUC, CBO60,Z[HO€ magacHuc TCJjI, HEBCCOMOCTb, PaBHOMCPHOC JIBUKXCHHUC IIO
OKPY’XHOCTH, UHCPLN, BSaHMOﬂeﬁCTBHG TCJ, I€pcaada aaBJICHUSA TBépI[bIMI/I TCJI1aMU, > KUAKOCTAMUA
Hn ras3amu, aTMOC(bepHOC JaBJICHUEC, ILIaBAHHUC TCJI, PABHOBCCHC TBépI[bIX TCII, KoJIeOaTeIbHOE

ABHUIKCHUEC, PE30HAHC, BOTHOBOC IBUKCHUC,

*  ONMChIBaTb HM3y4YCHHBbIE CBOMCTBA Tel M MEXaHWYECKHUE SIBICHUS, UCHONb3Yysd (PU3HUECKUe
BEJIMYMHBI: IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEILIECTBA, CHJIA, JIAaBICHUE,
UMIYJIbC Tejla, KUHETHYecKas OSHEeprus, TIOTeHLUAlbHas »HEPrus, MexaHuuyeckas paboTa,
MexaHuueckasi MourHocTb, KITJI mpoctoro mexanusma, cuiia TpeHUsl, aMIUIUTY/a, IEPUOJT U YacToTa
KoJIe0aHUH, JJTMHA BOJHBI U CKOPOCTh €€ paclpOCTpaHEHHUS; IPH OMMCAHUN MTPABUIILHO TPAKTOBAThH
(bu3n4YeCKUil CMBICT MCIIOJB3YEMBIX BEIWYHMH, UX 0003HAUYEHUS M €IUHUIIBI U3MEPEHUs], HaX0AUTh
(opMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYHHAMUY;

® AHAJIIU3UPOBATDH CBOMCTBa TCJI, MCXaHUYCCKHUC SIBJICHUA U MPOLECCHI, UCIIOJIb3Ys (I)I/ISI/ILICCKI/IC

3aKOHbI W  NPUHIOUIIBI: 3dKOH COXpPAaHCHHA  SHCPIHHU, 3aKOH BCCMHPHOTO  TATOTCHUA,



paBHojelcTBYromas cuwia, I, II u III 3akonsl HeroTOHA, 3aKOH coOXpaHEeHUsl UMITyJIbCa, 3aKOH I'yka,
3akoH [lackans, 3akoH ApxuMena; IPH 3TOM Pa3lIudaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €ro
MaTeMaTH4YEeCKOE BBIPAKEHHE; * pa3inyaTh OCHOBHbIC MPU3HAKU W3YYCHHBIX (PU3MUECKUX MOJETICH:

MaTCpuajibHasa TOYKA, MHCPLUAJIbHAA CUCTEMA OTC‘-IéTa;

*  pemaTh 3aJaud, HCHONB3YySd (U3MYECKHE 3aKOHBI (3aKOH COXPAHEHUS DSHEPruH, 3aKOH
BCEMUPHOIO TArOTeHMs, npuHuun cyneprnosummu cui, [, II w III 3axkonsr HeroroHa, 3axkoH
COXpaHEHHUs UMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U pOpMyIibl, CBSA3bIBAIOIINE
¢dusnueckue BeMUUUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIECTBA, CHIIA,
JlaBJICHHUE, UMITYJIbC T€Ja, KWHETUYECKas SJHEPIUsl, IOTEHIMAIbHAs SHEPrusi, MexaHnyeckas padoTa,
MexaHudeckass MomHocTh, KIIJ[ mpocToro mexaHusma, cuiaa TPEHMS CKOJIBKECHHS, aMIUIMTYAQ,
NEpUOJ U 4acToTa KoueOaHuM, AJIMHA BOJIHBI U CKOPOCTh €€ paclpoOCTPaHEHHs): HA OCHOBE aHaIM3a
YCIIOBHUS 33J1a4M BbLAETATh PU3NYECKHE BEIUYUHBI U (POPMYJIbl, HEOOXOIUMBIE Ui €€ pelIeHus, U
IIPOBOJUTH PACUETBHI.

Buinyckuux nonyuum 603MOHCHOCMb HAYYUMBCA:

*  UCNONBL308aMb 3HAHUA O MEXAHUYECKUX SGNEeHUSAX 8 NOBCEOHEBHOU JHCU3HU Ol 0becneyeHus.
bezonacnocmu npu obpawjeHuu ¢ npubOPaAMU U MEXHUYeCKUMU YCMPOUCmMEamu, OJisl COXPAHeHUs
300p08bs U COONIOOEHUST HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKpYHCcalowell cpeoe;

® npueodumb npumepvl npaKkmuiecKkoco uUcCnojib3o06aHusl qbwuuecxux SHAHUU O MEeXAHUYEeCKUX
A6NEeHUAX U qbuauqecmtx 3AKOHAX, UCNOJIb306AHUA 60300HOBNAECMBIX UCHOYHUKOS OHepauu,
IKOJIO2UYECKUX NOCTeOCMEUL UCCTe008AHUS KOCMUYECKO20 npocmpancmea,

*  pazuamov eparuybl NPUMEHUMOCMU (DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOujull Xxapaxkmep
DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU JHepeuu, 3aKOH COXPAHEHUs.
UMNYTIbCA, 3AKOH 8CEMUPHORO MACOMEHUS) U OCPAHUYEHHOCb UCHONb308AHUL YACTHbIX 3AKOHO8
(3axon I yka, 3axkon Apxumeoa u op.);

*  npuémam noucka u GopmyruposKu 00KA3amenbCme 6bl08UHYMbIX 2UNOME3 U MeopemudecKux
8bI600068 HA OCHOBE OMNUPUYECKU YCMAHOGIEHHLIX (HAKMOS, * HAXOOUMb A0eK8AMHYIO
NpPeonoANCeHHOU 3a0aye puzuLecKyro Mooev, papeuams npodiemy Ha 0OCHOBE UMEIOWUXCSA 3HAHUL
NnO MeXaHuke ¢ UCNONb308AHUEM MAMEMAMUYecKko20 annapamad, OYeHUBams peaibHOCHb
NOIYYEHHO20 3HAYEHUS (PUSULECKOU BENUYUHDL.
MouiekyasipHasi pU3UKa U TEPMOJUHAMHUKA

CrtpoeHue u cBOMCTBA BelIeCTB TeIIOBbIC SABICHUS

Crpoenue BeniecTBa. TemnoBoe JBUKEHUE aTOMOB U MOJIEKYJL. BpoyHOBCKOE ABMKEHUE.
Huddysus. BzaumopeiictBue yactuil BetiectBa. MoJienu cTpoeHuUs Ta30B, KUAKOCTEH U TBEPABIX
TeN U 00BbSCHEHHE CBOVMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEINEN.

Tennosoe nBwxkenue. TemnoBoe paBHoBecue. Temneparypa u ee usmepenue. CBs3p TeMIepaTyphbl
CO CpeIHel CKOPOCTHIO TEIJIOBOTO Xa0TUYECKOTO JBMKEHUS YacTull. BHyTpenHnss sueprus. Pabota
U TEeTuionepeaada Kak crnocoObl U3MEHEHUs BHYTPEHHEH sHepruu Tena. Busl Teruonepenayu:
TETUIONPOBOTHOCTh, KOHBEKIIMS, U3TydeHre. KonnuecTBo TemnoThl. Y ieabHas TeII0EMKOCTb.
3aKOH COXpaHEHUsl SHEPTHH B TEIUIOBBIX MPOIIECCax.

Ucnapenue n konaeHcanusa. Haceimennsiii nap. Bnaxxnocts Bo3ayxa. Kunenne. 3aBucumocTtsb
TeMIIepaTypbl KUIIEHUS OT AasieHus. [naBnenue u kpuctamumsauus. Y AenbHas TeIioTa
TJTaBJICHUA U TTapooOpa3oBaHus. Y AeTbHas TemIoTa cropanus. PacueT komudecTBa TEIUIOTHI TPH
TEIIOOOMEHE.

[TpunIMTIE paboTHI TEMIOBEIX ABUTaTeneil. [lapoBas TypOuHa. J[BUraTenb BHyTPEHHETO CTOPAHUSL.
PeakruBnelit npurarens. KI1/ TennoBoro asurarens.

OOBbsicHEeHHE yCTPOUCTBA U IPUHIIUTIA IEHCTBHUS XOJIOIUIbHUKA.

[IpeoOpa3oBanusi PHEPTrUM B TEIJIOBBIX MAaIIMHAX. OJKOJIOTHYECKHE MPOOIeMbl
HMCIIOJIb30BAHMS TEIJIOBLIX MaIIUH.



JemMoHcTpanuu (¢ ucnoyab3oBanuemM odopynosanus «Touka pocray) CKUMaeMOCTh ra3oB.
Huddys3us B razax u xuakoctax. MoJenb XaOTHYeCKOTO IBUKEHUS MOJIeKyll. MoJenb
OpOYHOBCKOTO JIBHIKCHHUSI.

Coxpanenue oobemMa KUAKOCTH MpU U3MeHeHUH Gopmbl cocyaa. CrenyieHrne CBUHIIOBBIX
UWIMHAPOB. [IpyuHIMIT NeliCTBUS TEPMOMETpA.

V3meHeHne BHYTpEHHEH SHEPTUH Tella MPU COBEPIICHUU pabOTHI U MIPH TEILIONEepeaye.
TemnonpoBoAHOCTH pa3aMuHbIX MaTepuanoB. KoHBeKkMs B ®KUAKOCTAX U razax. Termionepenaya
IIyTEM U3JIyYEHHUS.

CpaBHeHHE YAEIbHBIX TEINIOEMKOCTEN pa3IMUHbIX BEeLIECTB. SIBieHne nucnapenus. Kunenue Boasbl.
[TocTosIHCTBO TeMIiepaTypbl KUIIEHUS )KUIKOCTH. SIBIEHUS JIaBJICHUS U KPUCTAILIIM3ALIH.
N3mepenue BiIaXXHOCTH BO3yXa ICUXPOMETPOM WM TUTPOMETPOM. Y CTPONCTBO YETHIPEXTAKTHOTO
JBUTaTessl BHYTPEHHEr0 CrOpaHusi. Y CTpOWCTBO MapOBOM TypOUHBI

JlabopaTopHble paGoThbl U ONBITHI (€ HCOJIB30BaHMeM 000opynoBanus «Touka pocray)
HccnenoBanue n3MeHEHHs CO BpEMEHEM TeMIIepaTyphl OCThIBatolIel Boibl. M3yueHue sBieHus
Teriooomena. MizMepenue yieabHOM TEIIOEMKOCTH BelllecTBa. M3MepeHne BIa)kHOCTH BO3TyXa.
HccnenoBanue 3aBucuMocT 00beMa raza oT JaBJ€HMsI PU OCTOSIHHOM TeMrepaType. BolmyckHuK
Hay4YuTCs:

*  pacno3HaBaTh TEIJIOBBIE SIBJICHHA U OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIIOBHUS MpPOTEKaHUs ATUX SBJICHUN: AUPPy3us, U3MeHeHHe oObEMa Ten Mpu
HarpeBaHuu (OXJIAXACHUM), OOJbIIas CKUMAEMOCTh ra30B, Majlas CXKHUMAEMOCTh >KMIKOCTEH M
TBEPIBIX TEJ; TEIUIOBOE PaBHOBECHE, HWCIIAPEHHE, KOHJCHCALMs, IUIABJICHWE, KPUCTaJUIM3aLus,

KHUIIEHHE, BIaKHOCTh BO3/lyXa, pa3InYHbIe CLIOCOOBI TEIJIONepe1ain;

® OIMHUCbIBATh H3YYCHHBIC CBOMCTBA TE€I W TEIUIOBBIC ABJICHUA, MCIIOJIB3YyA (1)I/I3I/I‘-IeCKI/Ie
BCJIIMYMHBI: KOJIUYCCTBO TCINIOTHI, BHYTPCHHSAA OHEPIrudA, TEMIICpaTrypa, yACIbHaA TEMI0EMKOCTh
BCIICCTBA, YJACJIbHad TCIJIOTa INIABJICHUA U nap006pasoBaH1/I;1, YACIbHAA TEIMJIOTa CIrOopaHus
TOIIJINBA, KOB(I)(l)I/IHI/ICHT ITIOJIE3HOI'O ,Z[eﬁCTBPIﬂ TCILIOBOI'O ABHTIATCIA; IPU OIMHMCAHUHK IIPaBUJIBHO
TPAKTOBATh (1)PI3PI‘I€CKHI>'I CMBICJI UCITOJIB3YEMBIX BCJIIMYHMH, HUX 0003HaUYCHHS U CANMHUIBI U3MEPCHHA,

HAXOJUTb (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMU;

* AHAJIM3UPOBATH CBOMCTBa TEJI, TCIUIOBBIC SABJICHUA U IIPOLECCHI, UCII0JIB3Ys 3aKOH COXpaHCHUA

OHEPI'UH, pa3jindaTb CIOBCCHYIO Q)OpMYHI/IpOBKy 3aKOHAa U €0 MaTEMaTUYC€CKOC BBIPAKCHUC,
* pas3imiaTb OCHOBHBIC IIPU3HAKU MO,I[GJIGI;'I CTPOCHUA I'a30B, )I(H,Z[KOCTGfI u TBépI[I)IX TCII,

*  pemaTth 3aJa4yM, UCIIOJIB3YS 3aKOH COXPAHEHMS PHEPrHMH B TEIUIOBBIX IpOIeccax, (HOpPMYIIHI,
CBSI3BIBAIOIINE (PU3NYECKHE BEINYMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPIHs, TEMIIEpaTypa,
yIenbHasl TEIIOEMKOCTh BEILeCTBa, yAeIbHAsl TEIUIOTA IUIABJICHHUS U TapooOpa3oBaHUs, yaelbHas
TEIJIOTA CTOPAHUS TOILUIMBA, KOA(P(UIIMEHT MOJIE3HOTO JeUCTBHS TEIIOBOTO JBUTATENS): HA OCHOBE
aHaIM3a YCJOBUS 3aJa4d BBIICIATH (PU3MYECKUE BEIMYMHBI U (OPMYJIBI, HEOOXOAUMBIC IS e
peLIeHNs, U TIPOBOIUTH PACUETHI.

BuinyckHuk noayyum 03mModCHOCHb HAYHUMbCA.!

*  UCNONB308aMb 3HAHUSL O MENJOBLIX ABNEHUAX 6 HNOBCEOHEeBHOU JHCU3HU O 0becnedeHus:
bezonacHocmu npu odpaweHuu ¢ npubOpamMu U MexXHUYeCKUMU YCmpoucmeamu, Ois COXpaHeHus
300p06bs U COONOOEHUS HOPM IKOJOSUHECKO20 NOBeOeHUsl 8 OKpydcarowell cpeoe; Npugooums
npuUMepbl  IKON0UYECKUX nocieocmsuti pabomsi ogucamenei enympennezo ceopanus (BC),
MEno8bIX U 2UOPOINIEKMPOCAHYUTL,

*  npusoOoumv nNpumepsbl NPAKMUYECKO20 UCNONb306AHUSA QUIUYECKUX 3HAHULL O MENn108biX

ABJTIEHUAX,

® pasiudams cpaHuybl nPpUMEHUMOCmMU qbu3ut¢ecr<ux 3dKOHO6, NOHUMAMNb 6ce06u4m7 xapakmep
qbdeaMEHWlaﬂbelx d)USMQQCKuX 34KOHO6B (3CIK'OH COXPAHEHUA IHepcUuU 6 Mmenjlo8blx npoueccax) u



02PAHUYEHHOCMb  UCNONb308AHUSL YACMHBIX 3AKOHO8, * Npuémam Mnoucka u @opmyiuposKku
00KA3amenbCme  6bl0BUHYMBIX 2UNOMe3 U Meopemudeckux 6bl60008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHbIX (haAKMOo8; * HAX0OUMb A0eK8AMHYI0 NPedloNCeHHOU 3a0aie Gu3uuecKyo Mooeib,
paspewiams npooaemy Ha OCHO8E UMEIOWUXCSA 3HAHUL O MENio8blX AGNEHUAX C UCNONb308AHUEM
MamemMamuyecko20 annapama U OYeHUusams pedarbHOCMb NOJYYEHHO20 3HAYEHUsl (u3UYecKol
BENUYUMHDI.

3HCKTqueCKI/Ie N MAarHUTHbIC ABJICHUA

DnexTpuyeckue BJIeHUsI MarHuTHbIE SBJICHUS DJIEKTPOMArHUTHbIE KOJIeOaHUs U BOJIHBI
Ontuueckue siBICHUS
DnexTpusaius Tej. JNeKTpudeckuil 3apsia. J(Ba Buga s3JeKTpUUecKux 3apsiioB. Bzaumoeiictsue
3aps70B. 3aKOH COXpaHEHMsI JIEKTPUUYECKOTO 3apsia.
OnexTpuueckoe noje. JleficTBue 31eKTpUYECKOro MoJjs Ha AIeKTpudeckue 3apsiibl. [IpoBogHuKH,
JTUBJIEKTPUKHU U TTOJTYIPOBOJHUKH.
[TocTosiHHBIN 2neKTpUYeCKU TOK. ICTOYHMKN TOCTOSIHHOTO TOKA. [IeHCTBUSA 2JEKTPUYECKOTO TOKA.
Cuna toka. HanpsbkeHue. DleKTpu4ecKoe CONpOTUBIIEHUE. DNeKTpudecKas 1enb. 3akoH OMa aiis
ydacTka anekrpudeckoil nenu. [lociaenoBarenbHoe U napamieabHOE COSUHEHHS] TPOBOTHUKOB.
Pabota 1 MOLIHOCTB A5IeKTpUUecKoro Toka. 3akoH Jxoyns-Jlenna. Hocurenu anekrpuueckux
3aps70B B METaJlIax.
OmneiT Opcrena. MarautHoe nose Toka. B3anmonelicTBie NOCTOSHHBIX MATHUTOB. MarHuTHOE 1oJie
3eMid. DNeKTpOMarHur. J{eiicTBMe MAarHUTHOTO TOJISl HAa MPOBOJHUK ¢ TOKoM. Crita Amrepa.
DneKTpoaABUraTesb. JIeKTPOMAarHuTHOE pelie.

DneKTpoOMarHuTHas WHJTYKIUSI. OnbIThI ®Dapanes. IIpaBuno Jlenna.
DJIEKTpOTeHEPATOP.
[lepemennsiit Tok. Tpanchopmarop. [lepenada snekTpuyeckoil SHEPruu Ha pacCTOSIHUE.
DNeKTpOMarHuTHBIE KoJIeOaHusI. DIEKTPOMArHUTHBIC BOJTHBI U UX CBOMCTBA. CKOPOCTh
pacpoCTpaHEeHHUsI SJEKTPOMArHUTHBIX BOJIH. [I[pUHIUIIBI paIMOCBSA3HU U TEJIEBUICHHUS.
CBer - 3nekTpoMarHiTHas BOJIHA. BiMsHNE 27I€KTPOMarHUTHBIX U3y4YEHUH Ha KUBBIE OpPraHU3MBbI.
[IpsamonuHeliHoe pacnipocTpaHeHue cBeTa. OTpakeHHE U MPEIOMIICHUE CBETA. 3aKOH OTPAKEHUS
ceera. [1nockoe 3epkano. JIunza. @okycHoe paccTosiHUE TUH3bL. OnTHYecKas cuia JUH3bL. ['71a3 Kak
onTHyeckas cuctema. Onrudyeckue nmpudopsl. (ucnepcus crera.

[emMoHcTpanuu (c HCI0JIb30BAHUEM 000opy10BaHUA «Touka pocTtay)

DnexTpusanus Ten. JBa poja 3JIeKTpUUYECKUX 3apsA10B. Y CTPOUCTBO U JICHCTBHUE 3JIEKTPOCKOA.
[IpoBogHUKYM U U30JIATOPBL. DIeKTpHU3aus yepes BiusHue [lepeHoc anexkTpruueckoro 3apsaa ¢
OJIHOTO TeJla Ha Jpyroe 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsja. HcTounuku

MocTossHHOTO ToKa. CocTraBieHHe JIeKTpUUYecKoil uenu. M3amepenue cuibl Toka
aMIIEPMETPOM.

HabnroneHue nocTosHCTBA CUIIbI TOKA HA Pa3HBIX Y4aCTKaX HEPa3BETBICHHOM 3JIEKTPUUECKOM
LeNy.

W3mepenue cuibl TOKa B Pa3BETBICHHOM 3JIEKTPUUECKON 1ieny. M3MepeHne HanpsyKeHus
BOJIbTMETPOM.

W3ydeHne 3aBUCUMOCTH AJIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOIHUKA OT €r0 JUIMHBI, IIJI0NIaAN
MIONIEPEYHOI0 CEYEHUS U MaTepuana. Y AeJIbHOE CONPOTUBIIEHNE. PeocTaT u Marasux
COITPOTUBIICHU.

W3mepenune HanpsHKEHUH B TOCIIEA0BATEIbHON IEKTPUYECKON 1IENH. 3aBUCUMOCTD CHJIBI TOKA OT
HaIpPsDKEHUS Ha y4acTKe dJeKTpuuecKoil nenu. OnelT Opcrena. MarHuTHoe nosie Toka.
JlelficTBrE MarHUTHOT'O TOJISL HA IIPOBOJIHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOIBUTATEIS.
OnexrpoMarHuTHast nHAyKuus. [Ipasuno Jlenna.

CaMouHayKIus.

[TonyueHnue nepeMeHHOTO TOKA IIPH BPAIllEHUH BUTKA B MarHUTHOM I10JI€.

Y CTpoicTBO reHepaTopa NOCTOSIHHOTO TOKa.

YeTpoiCTBO reHepaTopa NEPEMEHHOTO TOKA.

YcrpoiictBo TpaHchopmaropa.

Ilepenaua 3MeKTPUYECKON SHEPTUN.



DNeKTpOMarHUTHBIE KOJICOaHus.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH.

[Tpunuun neiictBus MUKpO(GOHA U TPOMKOTOBOPUTETIS.

[IpuHOHIIBL paIUOCBS3H.

Hcroynuku ceera.

[IpssMOnIMHENHOE pacIPOCTPAHEHUE CBETA.

3aKOH OTpaXEHHUS CBETA.

N300pakeHue B IUIOCKOM 3€pKaJie.

[Ipenomiienue ceera.

Xox mydeil B coOuparolei JInH3e.

XoJ JIydel B paccenBaroLeH JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JIUH3.

[TpuHIMT neiCTBUS MPOCSKIIMOHHOTO anmapara u (oToarrmapara.

Mopens rnasa.

Hucnepcus 6enoro cera.

[Tonyuenue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

JlabopaTopHble paGoThbl U ONBITHI (€ HCOJIb30BaHMeM 00opynoBanus «Touka pocray)
Habmronenue snexrpuueckoro B3aumoeiictsus ten Coopka 3JeKTpUUecKOM ey U U3MEpEeHHe
CHJIBI TOKA U HaIPSDKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B TPOBOJHUKE OT HAMPSHKEHUS HA €ro KOHIaX MpH
MTOCTOSIHHOM COIPOTHBIICHUH.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B AJIEKTPUYECKOM 1I€TIH OT COTPOTUBIIEHUS MPU
MTOCTOSIHHOM HAIPSIKEHUH.

N3ydeHue nocienoBaTeaIbHOT0 COEIMHEHNS TPOBOIHUKOB

N3ydeHne napamienbHOTO COSMHEHHSI TPOBOTHUKOB

W3mepeHne conpoTUBICHHUE IIPU IIOMOLIN aMIIepMeTpa U BOJIBTMETPA.

M3yueHne 3aBUCHMOCTH 3JIEKTPUYECKOTO COIPOTUBIIEHUS IPOBOJHUKA OT €r0 AJIUHBI, IJI0IIAIH
MIOTIEPEYHOr0 CEUEHHsI U MaTepuaia. ¥ AelIbHOE conpoTuBiIeHue. M3MepeHne paboThl M1 MOIHOCTH
ANIEKTPUYECKOT0 TOKa. M3yueHne B3auMo1efiCTBHsI IOCTOSIHHBIX MarHUTOB.

HccnenoBanre MarHUTHOTO HOJISI IPSIMOTO MPOBOIHUKA M KaTylIKu ¢ TokoM. MccnenoBanue
SBJICHVS] HAMarHW4MBaHUs Jkene3a. M3ydeHne npuHnmna AelCcTBYs JIE€KTPOMAarHUTHOTO perie.
N3yuenue neiicTBUS MarHUTHOTO I10JI Ha IIPOBOJIHUK C TOKOM. V3ydyeHue npuHuumna 1eicTBus
aNIeKTpoABHUraTels. M3ydyeHnue siBieHus 3JeKTPOMArHUTHOW MHAYKIMHU. M3ydeHne npuHiuna
neWicTBus TpaHcpopmaropa. MizyueHue sBIeHHs paclipoCTpaHEHHsI CBETa.

HccnenoBanue 3aBUCUMOCTH yrila OTpaXKeHHUs OT yrila najeHus ceeta. Mzyuenue cBoicTB
n300pakeHus B IIJIOCKOM 3epKaiie. MccienoBanne 3aBUCUMOCTH yIJla IPEJIOMIIEHUs OT yria
najieHus cera. M3mepenue GoKycHOro paccTosHusi cobuparomeit aun3sl. [lonyuenue
1300pakeHU ¢ IOMOIIBIO COOMpArOILEH JINH3BI.

HaGnroneHue siBieHus: AMCIEpCUM CBETA.

BbInmyckHUK HayduTCs:

* PacCiio3HaBaTb OJJICKTPOMArHMTHLIC ABJICHHUA H OOBSCHATH HAa OCHOBE UMECIOIIMXCS 3HAHUK

OCHOBHbBIEC CBOMCTBA UIIN YCJIOBUA MPOTCKAHUA DTHUX SIBJICHUM QJICKTpU3aluAd TCII, BSaHMO,Z[CfICTBHe
3apsa10B, Harp€BaHUC IIPOBOAHHKA C TOKOM, B3aMMOJICHCTBUE MAarHuToOB, OJJCKTPOMArHuTHas
HUHAYKIHUA, JIENCTBHE MarHUTHOTO II0JIS Ha MMPOBOJHUK C TOKOM, Hp}IMOHI/IHeI\/’IHOG paciipoCTpaHCHUC
CBCTAa, OTPAKCHUC U MTPCIIOMIICHHUEC CBCTA, JUCIICPCUA CBCTA,

® ONHCBIBATh U3YUCHHBLIC CBOMCTBA TE€I U QJICKTPOMATrHUTHBIC SABJICHUS, UCIIOJIb3Y5 (1)I/I3I/I‘IGCKI/IG
BCIIMYHHBI: BHCKTpI/I‘{eCKI/Iﬁ 3apsa, CHJIa TOKa, BSJIICKTPUUYCCKOC HAIPSAKCHUC, ISJIICKTPUUCCKOC
COIIPOTUBJICHUEC, YIACIBHOC COIPOTUBJIICHUC BCIICCTBA, pa60Ta TOKa, MOIIHOCTH TOKa, (I)OKyCHOC
PaCCTOAHUC U ONITHUYCCKAA CUJIA JIMH3BI; ITPU OIMMMCAHUU IMPABUJIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
HCIOJIb3YEMBIX BCJIIMYUH, HUX 0003HAUCHHS U CAVMHUIBI H3MCPCHUA, YKa3bIBATb (bOpMyJ'ILI,

CBSI3bIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUYUHAMU;



® AHAJIIU3UPOBATH CBOMCTBA TCJI, OJICKTPOMAIrHUTHBIC SABJICHUA U IPOLECCChI, HCIOJb3Ys
¢bu3nuecKre 3aKOHBI: 3aKOH COXPAHEHUS IEKTPHUECKOTo 3apsija, 3akoH OMa Juis ydacTka IElH,
3akoH Jlxoynss—IJIeHna, 3aK0H NPsSMOJIMHENHOTO paclIpOCTPAHEHUS CBETA, 3aKOH OTPaXKEHUS CBETA,
3aKOH IPEJIOMJICHHS CBETa; HPU 3TOM pas3lMuaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa U €ro

MaTEMaTUYCCKOC BBIPAKCHUC,

*  pemarb 3a7a4d, HCIONB3Ys (GuU3HYecKue 3akoHbl (3akoH Oma i y4yacTKa IemH, 3aKOH
Jxoyns—IJlenua, 3aKOH TPAMOJIMHEUMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
NpeJOMJICHUsT CBeTa) W (OPMYINbI, CBs3BIBAlOIIME (PU3MYECKHEe BENUMYMHBI (CHJAa TOKa,
AJIEKTPUYECKOE HAIIPSLDKEHUE, AJIEKTPUUYECKOE CONPOTHUBIIEHUE, YAEIbHOE COIPOTUBIICHUE BELLIECTBA,
paboTa TOKa, MOITHOCTh TOKa, (POKYCHOE PAacCTOSHHUE M ONTHYECKas CHJIa JIMH3BL, (POPMYIIbI pacuéra
ANIEKTPUYECKOTO  COTMPOTUBIIEHUS TPU TOCIEIOBATEIPHOM ¢  MapajuIeIbHOM  COEAUHEHUH
IIPOBOJIHUKOB); HA OCHOBE aHAJIM3a yCJIOBHS 3aJ]aul BBIIACIATh (PU3NYECKUE BEIMUUHBI U (OPMYJIBL,
HEOOXOouMBbIe JUId €€ pelIeHUs, U IMPOBOIAUTH PACUETBI. BbINYCKHUK NOLYYUM B03MONCHOCHb

HAy4umoscCs.

*  UCnoivb308amv 3HAHUA 00 2IEeKMPOMASHUMHBIX ABNEHUAX 6 NOBCEOHEBHOU MHCU3HU OJis
obecneuenuss bezonacnocmu npu obpaujenuy ¢ npubOpamMu U MexHu4ecCKUMU yCmpoucmeamu, O
COXpaneHus 300p08bsi U COONI0OEHUS HOPM IKOIO2UUECKO20 N0BeOeHUs 8 OKpYcalouel cpeoe;

® npueodumb npumepbol npakmuieckoco UCnoJIb3068AaHUA gbus‘uuecxux 3HAHUU o
INIEKMPOMACHUNMHBLX ABNIEHUAX,

*  pasiuyams 2paHuybl NPUMEHUMOCU (QU3UYECKUX 3AKOHOS8, NOHUMAMb 8Ce0Owjuli xapaxkmep
@PyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl DNIeKMPUYECKo20 3apaoa) U 02paHud4eHHOCHb
UCNONIL308AHUS YACMHBIX 3aKOHO8 (3akoH OMma 014 yuacmka yenu, 3akoH [orcoyna—/lenya u op.);

*  npuémam nocmpoenuss QuuUYecKux Mmooenel, NOUCKA U GOpMYIUPOSKU OOKA3AMeNIbCme
BLIOBUHYMBIX 2UNOME3 U MEOPEeMUHEeCKUX 6bl60008 HA OCHOBE IMNUPUUECKU VCMAHOBLEHHbIX
Gpaxmos;

*  HAX00UmMb A0eKBAMHYIO NPEeONONCEHHOU 3a0aue QU3ULecKyr0 MoOelb, pazpeulams npoosemy
Ha OCHOBe UMEIWUXCS 3HAHUU 00 91eKMPOMACHUMHbBIX — S6MEHUAX C  UCNOJb308AHUEM
MAMeMamuyecko20 annapama U OYeHUsamsv pPedarbHOCMb NOJYYEHHO20 3HAYEHUsT (Qu3uUUecKoll
BENUYUHDI.

KBanrToBble siBJIeHUSA

Omnsite Peszepdopaa. [lnanerapuas moaens atoMa. JInHeidyaTbie ONTHYECKHUE CIIEKTPHI.
[Tornomienue u ucrmyckanue cBera aromamu. CocTaB aTOMHOTO Apa. 3apsAA0BOE U MaCCOBOE YHUCIIA.
SnepHble cuibl. DHEPTrUs CBS3U aTOMHBIX siaep. PagnoaktuBHocTh. Ajbda-, 6eTa - 1 ramma-
U3Ny4eHusi. MeTo bl perucTpaluu sSAepHbIX U3ITYYCHUN.

Snepusie peakuun. [lenenue u cunres suep. Ucrtounuku sHepruu ConHua u 3Be31. SnepHas
JHEPreTHKa.

Jlo3umeTpusi. BinsiHue painoakTUBHBIX U3JIy4YeHUH Ha )KUBbIE OPraHU3Mbl. DKOJOTHYECKUE
po6eMbl pabOThl AaTOMHBIX IEKTPOCTAHLIUH.

JemoHctparmu Mogens onbiTa Pesepdopaa. HaGmonenue TpekoB yacTuil B kamepe Bunbcona.
YCTpONCTBO U JEMCTBUE CYETUMKA HOHU3UPYIOIHUX YaCTHULL.

JIaGopatopHble paboThl U OnbITEl HabmtoieHne TnHeHyaThIX CIEKTPOB U3ITyYEeHHUS.

V3MepeHne ecTeCTBEHHOTO paJInOaKTUBHOTO (pOHA JO3UMETPOM.

BhITyCKHHUK HAy4IUTCS:

® pacrio3HaBaTh KBAHTOBBLIC SBJICHUA H OOBSICHATH Ha OCHOBE HMEIOIIUXCS 3HAaHUM OCHOBHBIE

CBOMCTBA MM yCiI0BUsA HOPOTCKAHUA OTHUX SIBJICGHUIH: €CTECTBEHHAs MU HCKYCCTBCHHAs
PaaAnOaKTUBHOCTH, BOSBHUKHOBCHHC JIMHENYaToTo CIICKTpa U3JIYYCHH,



® ONUCHIBAaTh H3YyYCHHBIC KBAHTOBBIC SBJICHUS, HWCHOJB3YysS (U3UUYECKUE BEIWYHMHBI: CKOPOCTbH
JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, MEPUOJ IOJIypaclana; pyu ONUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOJIB3yEeMBIX BEIWYMH, HX OOO3HAYCHUS U
€IMHUIIBl W3MEPEHUs; yKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PH3UYECKYIO BEIUYHHY C
ApYTrUMU

BEIMYMHaAMU, BbIYUCIIATH 3HAUYCHHUEC CI)I/IBI/I‘-IGCKOI\/JI BCJIMYHHBI,
¢ QHAJIM3UMPOBATH KBAHTOBLIC SBJICHMA, HMCIOJb3Yys (1)I/I3I/I‘-ICCKI/IC 3aKOHbI W IIOCTYJIAThbl: 3aKOH

COXPAHEHUS DHEPIUH, 3aKOH COXPAHEHHUS JIEKTPUYECKOIO 3apszad, 3aKOH COXPAHEHUS MacCOBOIO
4HCJIa, 3aKOHOMEPHOCTH U3Iy4YECHHs U NOTJIOIEHHUs CBETa aTOMOM;

® pa3iMyYaTh OCHOBHBIC IIPU3HAKU IJIAHETAPHOW MOJEIM aTOMa, HYKJIOHHOW MOJEIN aTOMHOTO
Anpa;

® IPUBOJWUTH IPUMEpPHl  NPOSABICHHUS B  IPUPOJAE W IPAKTUYECKOIO0  MCIOJIb30BAHUS
PaaMOAKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIUH, IMHEUYATHIX CIIEKTPOB.

Buinyckuux nonyuum 603MOHCHOCMb HAYYUMbCA:

* UCNONIL306AMb NONYYEHHbIE 3HAHUS 6 MNOBCEOHEGHOU JICU3HU npu obpaweHuu ¢ npubopamu

(CuemuuKx UOHUBUPYIOWUX YACMUY, 003UMemp), 0N COXPAHEHUsL 300P08bs U COONOOEHUS HOPM
9IKONI02UUECKO20 NOBEOCHUs 8 OKpYAHcaloujell cpeoe;

® COOMHOCUMb DHEPIUIo C8A3U amOMHbBLX ﬂdep C Oeqbekmom macenl,

* NPUBOOUMb NpUMEPLL BIUAHUS PAOUOAKIMUBHBIX UZYUEHUL HA JHCUBbLE OP2AHU3MbL, NOHUMAMD
npuHYun oetucmaeus 003umempa;

® NOHUMAambv JKoJjlocudecKkue npo6ﬂesz, BO3HUKAamuwjue npu UCnoib306AaHUU amomHblx
SﬂGKMPOCmaHI/;MIZ, u nymu peuteHust omux I’lp06ﬂ€./l/l, nepcnekmuebl UCnob306aHUAl Yynpaeislemozo
mepMo;zdepnoeo cuHmesda.

Crtpoenue u 3BoJonus Beeennoit

['eoneHTprYECKas U reTUOLICHTPUYECKAs CUCTEMbI Mupa. Pu3nueckasi mpupoa HeOSCHBIX Tell
Conneunoit cucteMsl. [Ipoucxoxaenne Conneunoit Cuctembl. @usundeckas npupoia ColiHia u
3Be37. Ctpoenue BeeneHHON. DBoTONMS

Bcenennoii. JleMoHCcTpanuu

ACTpOHOMHYECKHE HAOIIOICHNUS.

3HAKOMCTBO C CO3BE3USAMHU U HAOJIOICHUE CYTOYHOTO BpallleHUs 3BE€3THOTO Heba.
Ha6monenue npmxenus Jlynsl, ColHIIa U TUTaHET OTHOCUTEIBHO 3BE3 /.
BbInyCKHUK HAy4YUTCS:

¢ pa3ynyaTh OCHOBHBIC IIPU3HAKK CYTOYHOTO BpPAILICHUSA 3BE3/IHOTO He6a, JABUXKCHU A .HYHBI, COJ'IHI_[a

U IIJIAHET OTHOCHUTCIIBHO 3B63,I[;

® IOHMMAaTh pas3sIu4usad MEXKIY FGHHOHGHTPHHGCKOﬁ n FGOHGHTqueCKOﬁ CUCTCMaMU MHpPaA.

Bbll’lyCKHMK noxydum 603MONCHOCMb HAYYUMbCA.

'yKa3bl6Clmb 061/{41/16 ceolcmea U OMaAUYUsL NAAHEm 3eMHOU epynnosl U njiaHem-cucaHmoes, Majiblx
men Conneunou cucmemvl U OOALUIUX naarent, nojab306amuvCs Kapmod 36€30H020 Heba npu

HAO00CHUAX 36630H020 Heba;

* paznuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pazmep, yeem, memnepamypa), COOMHOCUMb Yeem

36e30bl ¢ e€ memnepamypou;

® pasnuuams 2unomesuvl 0 npoucxoofcdeﬂuu Conneynoii cucmembol.

7 kaacce (70 yacos, 2 yaca B HeJleJ110)



Beenenue (4 u)

Uro m3yuaet pusnka. Pusnveckue sBiaeHus. HabmoaeHus, OnbITbl, H3MEPEHUSL.

@du3uKa U TEXHUKA.

JlabopaTopHble padoThbI:

1. OnpeneneHue LEHbI JEIEHUS U3MEPUTEIBHOTO LIUIUHAPA (C UCIOJIB30BaHUEM 000pyI0BaHUS
«Touka poctay).

IlepBoHayajibHbIE CBe/ICHUS] O CTPOEHUH BemiecTBa (6 1)

Moutekyibl u atombl. uddy3us. J[Bmwkenne monekyin. CBs3b TeMIepaTyphl Tella CO CKOPOCTHIO
JBUKEHUSI ero MoJieKyil. [IpuTspkeHne u oTTalIkuBaHHe MOJIEKYIl. Pa3inyHble cOCTOSIHUS BEIlECTBA
1 X 00BACHEHNE HA OCHOBE MOJIEKYIISIPHO - KHHETUYECKUX MTPEICTABICHHN.

JlabopaTopHble padoThbI:

2. N3mepeHue pa3mMepoB MabIX Tel (C UCIOIb30BaHUEM 000pyaoBaHus «Touka pocTay)
B3aumoneiicrBue Tea (22 4)

Mexannueckoe nBuxkeHue. PaBnomepHoe apuxenue. CKOpocTb.

HNuepuus. Bzaumoneiictue ten. Muepnusa. Macca tena. Mi3mepeHue Macchl Teiia ¢ MOMOIIBIO
BecoB. [loTHOCTH BemecTsa.

Asnenue tarorenus. Cuna Tspkectu. Cuita, BO3HHKaromas rnpu aedopmarmn. Bec.

CBs13b MEX1y CUJION TSXKECTH U MACCOM.

VYupyras nedpopmanus tena. 3akox ['yka.

Hunamomertp. ['paduueckoe nzodpaxenue cuibl. CloxeHUe cuil, TeHCTBYIOUIUX 110 OJHON MPSMOH.
Tpenune. Cuna tpenus. TpeHHe CKOIbKEHUs, KaueHUsl, mokos. [ToAmunHuKy.

JlaGopaTtopHbie padoThbI:

3. HUsmepeHne mMacchl Tejla Ha Becax (C UCHOIb30BaHNeM 000pynoBaHus «Todka pocTay)

4. HWsmepenue obbema Tena (C MCIOIb30BaHNEM 00opynoBanus «Touka pocTay). 5. Usmepenue

IJIOTHOCTHU TBEPJIOTO TeJa (¢ ucroib3oBaHueM obopynoBanus «Touka pocTay).

6. I'paxympoBaHMe NPYKHHBI U M3MEPEHHME CUJIBI C TIOMOMIBIO JUHAMOMETPA (C MCIOIB30BAHUEM
obopynoBanus «Touka poctay). /laBjaeHne TBepPABIX TeJ, ;KHAKOCTel U ra3os (21 4)

HaBnenue. JlaBnenue tTBepabix Ted. JlaBnenue raza. OObsiCHEHNE TaBJICHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO - KHHETUYECKHUX TIpeicTaBiieHnid. 3akoH [Tackais.
JaBienune B SKAJIKOCTH u raze. CooOmiaromuecs COCY/IbL. [nro36!.

I'mapaBnuueckuit nmpecc.

Atmocdepnoe gaBienue. OnbiT Toppudennu. bapomerp-anepouna. M3menenue atmochepHOro
naBjeHus ¢ BbicoToi. Manometpsl. Hacoc.

ApxumenioBa cua. YcnoBus TJIaBaHUs TeJl. Boansrit TpaHCHOPT.
BosgyxomnaBanue. JlabopaTopHbie

padoThI:

7. V3MepeHue BBHITAJIKUBAIOLICH CHUIBI, IEHCTBYIONIEH Ha MOTPYKEHHOE B KHMAKOCTh TENO (C

HCIIOJIB30BAHHUEM 060py,I[OBaHI/I$I «Touka pOCTa»).

8. BblicHeHHe YCIOBHii IUIaBaHMS Tel B JKMAKOCTH (C  MCHOJIB30BaHMEM 0OOPYIOBAHHUS
«Touka pocTay).

Pa6ora u momHOCTB. DHeprus (1S5 1)

Pabota cuibl, neiicTByromeil Mo HanpaBIeHHIO IBHKEeHUs Teraa. MomHocTs. [IpocThie MeXaHU3MBI.
Ycnosue paBHOBecHs pelyara. MoMeHT cuiibl. PaBHOBeCHE Tell ¢ 3aKpPEINIEHHOM OChIO BpAILlEHUS.
Bunel paBHOBECHS.

PaBeHCTBO paboOT MpH UCTIOIB30BaHUK MeXaHU3MOB. Koa(huimeHt noiae3Horo 1eiCcTBUsL.
[loTeHumanpHas 3HEPIrUs NOAHITOTO TEJA, CKATOW MPYKUHbI. KnHeTnueckas sHeprus
JBUKYyIIerocs Tena. [IpespaiieHne 0JHOro BUAa MEXaHUYECKON SJHEPTUN B APYroil. JHEPIrus pexk u
BETpA.

JlabopaTopHbie padoThI:

9. BrrsicHeHue YCJIIOBUA paBHOBCCHUS pbIYara (C HUCIIOJIB30BAHHNEM O60py,[[0BaHI/IH «Touka pOCTa»).



10. Usmepenne KIIJI npu mnombeMe Tena II0 HAKJIOHHOM IUIOCKOCTH (C HCIOJIb30BAHHEM

obopynoBanus «Todka poctay).

Pe3epBHoe Bpems - (34).

Yuammecss 10JKHbI YMETh:

JaBaTh OMNpENEICHUE TOHATHUN: (U3MKA, TEJIO0, BEIISCCTBO, MAaTEepHs, BEIWYHHA, HAOIIOACHUE,
OTIBIT, WM3MEPEHHUE, MOTPEHIHOCTh, CJAUHMIIBI H3MEPEHUs, HM3MEPHUTENIbHBbIC NPUOOPHI, IIeHA
JIETIEHUS, SKCIEPUMEHTAJIBHBIE U TEOPETUUECKUE METOJIbl U3YYECHUS ITPUPObI, aTOM, MOJIEKYIIA,
KalMUISIp, MEXaHHYECKOE JBW)KCHHE, TPACKTOPHUS, CUCTEMa OTCYETa, TpapuK JIBUKCHHS,
WHEPTHOCTh, B3aMMOJCWCTBHE TEJN, NPOCThIE MEXaHW3MbI, JauGPy3us, CMavYUBAHHE,

HECMAYMBaHUC, MHECPUHA, HECBECOMOCTD, IICPCIPY3KHU, CBO6OI{H0€ magCcHHUC, IJIaBaHUC,

JaBaTh onpezeneHre (U3NYECKUM BEIMYMHAM: CKOPOCTh, IyTh, Macca, MIIOTHOCTh, CHUJIA, CHIIa
TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUs, Bec Tena, KodhduiumeHT TpeHus, Kodh UIHEHT
JKECTKOCTH, JaBJICHHE, apXuMeaoBa cuia, paboTa, MEXaHWYECKas HSHEPrusi, MOTCHIMATbHAs

SHEprus, KNHETHYECKas dHeprusi, MOIHOCTh, KITJ[, MOMEHT cuibl;
OTIPENIETIATh IIEHY JIEICHUS U MOTPENTHOCTh Mpruoopa;

MIPABUJIBHO TOJIB30BAThCS MEH3YPKOH, JIMHEUKOM;

U3MEPATh 00BEM TeJla C IIOMOIIIBI0 MEH3YPKH,

MIPUBOUTH IPUMEPHI (PU3UUECKUX SBJICHHH, (PU3MUECKOTO TEJIa BEIIEeCTBA;
dhopmynupoBaTh OCHOBHBIE TIoJI0keHUsT MKT;

peniaTh Ka4eCTBEHHBIE 33/1a4H 110 TEME;

110 Ta6J'II/II_[aM HaxXoJuTh TEMIICPATYpPY MEPEXoaa BCIICCTBA U3 OAHOI'O arp€raTHOro COCTOSAHHS B
JpyToe;

OpUBOJUTH HOPHUMEPLI CMAYHUBAIOONIUX W HECMAYHBAIOIIUX }KI/I,HKOCTCP'I; HUCIIOJIB30BAaHUA
KalmMWJUIIPHOCTH, BCHIECCTBA B PA3JIMYHBIX arpe€raTHbIX COCTOAHHUAX, - OSKCICPUMCHTAJIIBHO
ONpCACIIATh pa3sMEpPhbl MAJIbIX TEII.

3aIlIMChIBATH (bOpMYJ'IBI CKOPOCTH, IIYTHU, BPEMCHHU IBUXKCHUA, IIJIOTHOCTHU, MaCChl U 06’beMa TCIa,

paBHOHeﬁCTByIOHICﬁ CHIJIbI, 3aKOHa FYKa, BE€cCa T€Jjia, CUJIbI TAXKECTH,

IIpaBUJIbHO IIOJIB30BATLCA B€CaMU, IMHAMOMCTPOM;

HU3MEPATH CUILY, MACCy;

I10 YUCITY paCKPbITh (1)I/I3I/I‘ICCKI/II71 CMBICJI CKOPOCTH, IINIOTHOCTHU BCIICCTBA, JKECCTKOCTHU TCJIA,

INPpUBOIUTL ITPHUMCPLI MaTepHaHBHOﬁ TOYKH, IOCTYHNATCIBbHOI'0 ABUKCHUA, PA3JIMYHBIX BHI0B

ABUKCHUA, IPAKTUYCCKOT'O MCIIOJIb30BaAHWA HHCPUHUHU,; BUAOB TPCHUS; IO AIITUITHHUKOB,

(I)OpMyJ'II/IpOBaTB 3aKOHbI FYKa, HaCKaJ'ISI, ApXI/IMe,Z[a, «30JIOTOC IIPABUIJIO» MCXAHUKH, YCIIOBHC

PaBHOBECHUEC pblvara, 3aKOH COXpaHCHUS SHCPIUHU;

pemars MpocTeiInne 3aJaud Ha OMpefeNieHHue IeHbl JeJeHHs Mpudopa U MOTPEIIHOCTH
U3MepeHus, KadeCTBEHHbIE 3aJaud Ha OOBSICHEHUE SBIEHUH C TOYKU 3pEHHUS CTPOCHUs
BEII[ECTBA. HAa BHIICHEHUE MPUYHH JIBIDKEHUS Tella; pacueTHBIC 3a/1auM Ha 3aKoH ['yka; 3a1auu Ha
pacyeT Ccui TMPUPOJbI, pacyeTHbIE 3aJaud Ha 3aKOH ApXHMMena, IUIAaBaHHE Tell, Ha 3aKOH
COOOIIAOIIUXCS COCY/IOB, HAa pacdeT paboTel, sHepruu, MmomuocTy, KI1/1, MoMeHTa cui; 3agauun

Ha ITPUMCHCHUC YCIIOBUA PABHOBCCUA pbIdara,

MPAaBUIILHO MOJIB30BATHCS MPHOOPaMU MAaHOMETPOM, OapOMETPOM;



- 0OBACHATH HA3HAUYEHHUE, YCTPOUCTBO U MPUHLIUII IEHCTBHS 0apOMETPOB,

MaHOMETPOB, THIPABINYECKUX MAIIVH, HACOCOB U UX UCIIOJIb30BAHUE;

- U3MEPATh APXUMEOBY CUILY;

- coOuparh ONBITHBIC YCTAHOBKM [UI NPOBEJICHHUS HKCIEPUMEHTA I10 BBISICHEHUIO YCIOBHS

paBHOBecus pbiuara, KIIJ[ HakIIOHHOM ITOCKOCTH;

- IPUBOAWTH NPUMEPHI IPAKTUYECKOTO IPUMEHEHUS IIPOCTHIX MEXaHU3MOB.

8 kaacc (70 yacoB, 2 yaca B HeJ1eJ/I10)

TenJsioBble siBjieHUd (25 4)

TennoBoe nBmwxenne. Bayrpennss sHeprus. Pabora u temonepenaya Kak crocoObl H3MEHEHUS
BHYTPEHHEH 3HEpruu Tena. Buasl reronepenayu.

KonunuecTBo TennoTel. YaenbHas TEIIOEMKOCTb. Y A€TbHas TEIIOTa CrOpPaHus TOTIIUBA.
[InaBnenue u kpucraumsanus. Temneparypa miaBjieHus. Y enbHas TEMI0Ta MIaBIeHUsI.
Wcnapenue n xonaencanus. OTHOCUTENIbHAS BIAKHOCTh BO3/lyXa U €€ U3MEpPEHUE.
Kunenue. TemnepaTtypa kunenus. Y aenpHasi TEIUIOTa MapooOpa30BaHusl.

OObsicHeHNEe U3MEHEHUHN arperaTHbIX COCTOSIHUM BELECTBA HA OCHOBE MOJIEKYIISIPHO -
KMHETUYECKUX MPEJICTaBICHUN.

[IpeBpaieHust 3HEPrUu B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax.

JIBurarens BHyTpeHHero cropanus. [lapoBas TypOuna. JlabopaTopHblie padoThbli:

1 CpasHeHnme KomMYecTB TEIUIOTHI INIPU CMENIMBAHMM BOJABI Pa3HOM TeMIepaTyphsl (c

WCIIOJIb30BaHUEM 000pynoBaHus «Toduka pocTay).

2 WsMepeHne ymeibHOW TEMIOEMKOCTH TBEPAOTO Tena(c MCMONb30BaHHEM O06OPYIOBaHHUS

«Touka poctay).

3 Hs3MepeHue BIaKHOCTH BO3/1yXa (C HCHONIB30BaHUEM 000pyI0BaHus «Touka pocTay).

JuleKTpUYecKUe sABJeHus (27 4) DnekTpuzanus Tei. J[Ba poaa 3IeKTpUUYECKUX 3apsa0B.
B3anmoperictBue 3apsi0B. DIEKTPUUECKOE TIOJIE.

JIMCKPETHOCTh ANEKTPUYECKOTO 3apsja. DNEKTPOH. Crpoenue aTOMOB.
[TocTosiHHBIN BIEKTpUYECKUM TOK. ['aJbBaHMYECKHE DSJIEMEHTBHI. AKKYMYJSTOPBI.

DJIeKTpUYECKas 1EeMb. JJIEKTPUUYECKUM TOK B MeTaliax. Cuia Toka. AMIiepMeTp. DJIEKTPUUECKOe
HanpspkeHue. BonbTMerp. DnekTpuueckoe conpotuBieHue. 3akon OMa A1 yqacTka
AIIEKTPUYECKON LIETH.

VYaensHOe conpoTuBienue. Peocrarsl. Bunbl coenuenuii mpoBOIHUKOB.

PaGoTta 1 MOILITHOCTB ANIEKTPUYECKOro ToKa. Kon4ecTBO TEMIOTHI, BBIIEISIEMOE IPOBOIHUKOM C
ToKOM. CUeTUYHK AIIeKTpruUecKor sHeprun. Jlammna HakanuBaHus. DJIEKTpOHArpeBaTebHbIC
npubopsl. Pacuet anexTposnepruu, noTpediseMoii ObITOBBIMU 3eKTpornprudopamu. KopoTkoe
3ambikaHue. [lnaBkue npenoxpanutenu. JlaGoparopHbie padoThl

4 CGopka DIEKTPHYECKOM nenu U3MEpPEHHE CHIIbI TOKa (C HCIOJIb30BAaHHEM

obopynoBanus «Touka poctay).

5 I/ISMepeHI/Ie HAaIPsDKCHUA Ha pa3IMYHBIX YHACTKaX HCTH (C HUCIIOJIB30BaAHHUEM O60p}/'I[OBaHI/I$I

«Touka pocTay).
6 PerymupoBaHne CHIIBI TOKA PEOCTATOM (C HCTIONB30BaHHEM 000pynoBanus «Touka pocTay).

7 I/I3MepeHHe CONMPOTUBJICHUA IIPOBOJHHUKA C IIOMOIINBIO aMIICPMETpa W BOJBTMCTpA (C
HUCIIOJIb30BAHHNEM 060py110BaH1/15{ «Touxka pOCTa»).
8 I/I3MepeHHe pa6OTBI u MOIITHOCTHU  JJICKTPUYCCKOI'O TOKa (C HUCIIOJIB30BaAHHEM

obopynoBanus «Touka poctay).



JIeKTPOMATHUTHBIE siBJIeHus (61)

MaruuTtHoe nosje Toka. JIeKTpOMarHuThl U UX npuMeHenue. IloctosiHable MarHuThl. MarHutHoe
noJsie 3emiiu. JleficTBUE MarHUTHOIO 110JI HA IIPOBOJIHUK C TOKOM. DJIEKTPOABUIATENb.
JlabopaTopHbie padoThI

9 MzyueHue JIeKTPUUYECKOTO JBUTATENIsl HOCTOSTHHOTO TOKA.
CaetoBble siBjieHus (9 1)

Ucrounuku cBeta. [IpsmonuneitHoe pacripoctpanenue ceeta. OTpaxkeHue cBeTa. 3aKOHbI
oTpaxeHus csera. [lmockoe 3epkaio. [Ipenomienue ceera.
JIun3el. @OKYCHOE pacCTOSIHUE U ONITUYECKAs cuia JIMH3bI. [locTpoenune n300pakeHni, 1aBaeMbIX
TOHKOH MH30#1. Ontuyeckue npudopsl. JlaboparopHbie padoThI:
10 ITony4yeHne n300paXKEHUI ¢ MOMOIIBIO0 COOMPAIOIIEH JIMH3BI (C HCIIOJIb30BaAHUEM
obopynoBanus «Touka pocrtay).
IloBTOpenue - 3u.

Yuamuecsi 10/15KHbI YMeTh:

- 1aBaTh OINpECNICHUE TMOHSATUN TEIJIOBOE JBHKEHUE, TeIvlonepeaada, TEeIIONMpPOBOJIHOCTb,
KOHBEKIIMS, H3JIyYeHUE, arperaTHOe COCTOsHHE, (a30BbIM TEpexoi. DJIEKTPUUYECKUM 3apsj,
ANEKTPUYECKOE TOJI€, TPOBOJHUK U AMDIIEKTPUK, XUMHUYECKUN DJIEMEHT, aTOM U aTOMHOE SI/Ipo,
MPOTOH, HEUTPOH, DJIEKTPUUYECKass CHJIA, MOH, JJCKTPUYECKas IeMb W CXeMa. MarHUTHOE TIOJIe,
MarHUTHBIC CHUJIOBBIC JIMHHUH, dJICKTPOMArHUTHOE T0JIe, TOCTOSTHHBIA MarHUT, MarHUTHBIHN TOJTIOC,
TOYEYHBIA MCTOYHUK CBETA, TMOJIE 3PEHHUS, aKKOMOJAINs, 3€pKaJio, TeHb, 3aTMEHUE, ONTHYECKas
0Cb, (hOKyC, ONTHUECKUN LEHTP, OIM30PYKOCTh U JAIIbHO30PKOCTh;

- I1aBaTh ompesencHrue (HU3NYSCKUM BEIMYMHAM: BHYTPEHHSSI DHEPTUs, KOJMYECTBO TEILIOTHI,
yAelbHas TETUIOEMKOCTh BEIECTBA, yJAeTbHAas TEIJIOTa CTOPAaHMs TOIUIMBA, YJICIbHAs TEIUIOTa
napooOpa3oBaHusl, ynaeidbHAs TEIJIOTa IUIABJICHUS, TEMIEpaTrypa, TeMIlepaTrypa KUIICHHS,
TeMreparypa IUIaBJICHUS, BIIAXHOCTh, OJEKTPUUYCCKUN 3apsj, CHjla TOKa, HamNpsHKEHUE,
CONPOTHUBIICHUE, YIEIHHOE COMPOTHBJICHHE, padoTa M MOIIMHOCTh TOKA, YIJbl TaJCHHUS,
OTPaKEHUS, TIPEIOMIICHUs, (POKYCHOE pACCTOSIHUE, OTITHYECKas CHIIa.

- (opMyIIMpOBaTH 3aKOH COXPAHEHUS YHEPTUH B TETUIOBBIX MpOIlEccax;

- pemaTh MPOCTEUITNE KaYeCTBEHHBIC U PACUETHBIC 337]a91 HA TETUIOBBIC SIBJICHUS;

- 110 YUCITY 1aTh MOHITHE (PU3UUECKOTO CMbICIA TAOJTUYHBIX JTAHHBIX TEMBI,

- paboTaTh C COOTBETCTBYIOIIMMH TAOJIUIIAMH;

- ONPEeNEeNSITh LIEHY JeJIeHUs TEPMOMETPA;

- YMETb MOJIb30BATHCS TEPMOMETPOM, KaJIOPUMETPOM, IICUXPOMETPOM;

- 00BACHATH Ha3Ha4YeHHE, YCTpoWcTBO WM mpuHuun aevcteus [IBC, nmcuxpomerpa; - NPUBOAUTH
MIPUMEPHI MPAKTUYECKOTO UCIIOIb30BAHMSI 3aKOHOB Kypca U TEIUIOBBIX JIBUTATENCH.

- COCTaBJISITh MPOCTEHININE ANEKTPUUECKHE 1IETIH U BHIYEPUNBATH UX CXEMBIL;

- U3MEPATH CUITY TOKA U HANPsDKEHUE, COTPOTUBIICHHUE;

- MOJIb30BAThCS PEOCTATOM;

- HaXxOJUTh YAECNbHOE COMPOTUBJICHHE MTPOBOJHHIKA 11O TaOIHIIE;

- OOBSACHATH Ha OCHOBE IMOJIOKEHUN AIIEKTPOHHON TEOPHH DIEKTPHU3AIUIO TEN, CYIIECTBOBAHHE
MIPOBOJHUKOB W JIMAJIEKTPUKOB; HArpeBaHUsl TMPOBOJHUKA DSJICKTPUUECKUM TOKOM; JIEHCTBUE
AIIEKTPOHATPEBATENBHBIX TPUOOPOB; -OOBICHITH NEHCTBUE IIEKTPOM3MEPUTENBHBIX MPHUOOPOB,

QJICKTPOABUIATCIIAA; - PCIIATh 3aaadyu C IMPUMCHCHHUEM 3aKOHa OMa, I[)KOYJ'IH-.HCHI_IS., 3aKOHOB



MOCIIEIOBATEIBHOTO M IMAapaUIeIbHOTO COSIMHEHUS MPOBOJHUKOB M ciexyroumx ¢opmymn: R =
pl/S; A=UlIt; P=Ul; Q=1% Rt;

- (hopMyIHPOBATh 3aKOHBI MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, OTPAKCHUS U MPETOMIICHHS
CBeETa;

- NPAKTUYCCKU MPHUMCHATH OCHOBHBIC ITOHATHA U 3aKOHBI JJIA 0OBsICHEHHS HCﬁCTBHH q)OToanHapaTa,

rjas3a, 04KOB;

- [IO0JIy4aTb I/I306pa)KeHI/I$I npeaMera € IMOMOMIBIO JIMH3bI MW INNIOCKOTO 3C€pKajia, - CTPOUTb H

OITMChIBATh 1/1306pa>1<eH1/1$1 npeaMeTa B IJIOCKOM 3C€PKaJIC U B TOHKOI JIMH3C,

- pfliaTh Ka4CCTBCHHLIC U PACUYCTHLIC 3a/la4i Ha 3aKOHBI OTPAXCHUA CBETA, HA PACUCT OITHUYECKOM

CHJIBI JIMH3BI ¥ OITUYECKOM CHIIBI CUCTEMBI JIMH3.

9 kiace (102 yaca, 3 yaca B He/eJ1I0)
3akoHbl ABHKeHUSI U B3aumoaeiicTBus Tea (30 u)
MarepuanbHas Touka. Cucrema oTcuera.

[Tepemenienue. CkOpoCTh NMPSAMOJIMHENHOTO pAaBHOMEPHOTO JIBUKeHUs. PaBHOyCcKOpeHHOe
MPSIMOJIMHEITHOE ABM)KEHNE: MTHOBEHHAs CKOPOCTh, YCKOPEHUE, IepeMelleHuE.

I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT BPEMEHH NPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBHKEHUU.

OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHHUSL.

[IepBsiit 3axk0H Herotona. MHepumanbHable cucteMsl otcuera. Bropoit 3akoH Herotona. Tpernit
3akoH HproTOHA.

CBoboaHoe majieHre. 3aK0OH BCEMUPHOTO TATOTEHUA. ICKyCCTBEHHBIEC CITYTHUKU 3E€MJITH.
Nmnynec. 3akoH coxpaHneHus: umnyibca. PakeTsl. JlabopaTopHbie padoThi:

1. Uccnenosanve paBHOYCKOPEHHOTO JBHKEHHUS O€3 HAYAIBLHON CKOPOCTH (C UCTIOIB30BAaHUEM

obopynoBanus «Touka pocTay)

2. WsmepeHne yckopeHHsi cBOOOJHOIO MajeHUs (C MCIOJb30BaHMEM obopynoBanus «Touka
pocTay).

Mexannyeckue Kojie0aHus U BOJHBL 3BYK (16 1)

KonebarenpHoe nemwxenue. Konebanus rpy3a Ha npyxuHe. CBoOO HBIC KOJICOAHMS.
Konebarenbnas cucrema. [lepuon, yactora u amruintyna konebanuii. [IpeBpaiienue snepruu mnpu
KoJjeOaHusx. 3aTyxamomue Kojaebanus. BoiHyKIeHHBIE KOJeOaHusl.
Pacnipoctpanenue konebanuii B ynpyrux cpefax. [lonepeunsie u npo1oyibHbIe BOIHBI. CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PaCIpOCTPAHECHUS U TIEPUOJIOM.
3ByKOBbI€ BOJIHBL. CKOPOCTh 3BYKa. [ pOMKOCTB 3BYKa U BBICOTA TOHA. JXO.

JlaGopaTopHblie padoThI:

3. UccnenoBanue 3aBUCMMOCTH NIEPUOJA U YACTOTHI CBOOOIHBIX KOJIeOaHUI MasTHUKA OT €ro

JUIMHBI (C UCTIONIb30BaHuEM 00opynoBanus «Touka pocTtay).
DJIeKTPOMAarHuTHbIe siBjaeHus (204)

OnHOpPOIHOE U HEOTHOPOIHOE MATHUTHOE MOJIE.
HanpasieHnue Toka 1 HanpaBJIeHUE JIMHUI ero MarHuTHOro mnoJist. [IpaBuiio OypaBumka.
OOHapyxeHre MarHUTHOTO MoJist. [IpaBuiio 1eBoit pyku.
WHaykuyst MarHuTHOTO 1oJist. MarHUTHBINA MOTOK. DJIEKTPOMAarHUTHAsE HHIYKIIHS.
I'eneparop nepemenHoro toka. [IpeobpasoBanue sHepruu B 31eKTporeHepaTopax. JKOJIOrHUECKUe
po0IeMbl, CBSI3aHHBIE C TETUIOBBIMU U THAPOAIEKTPOCTAHIUAME. DIEKTPOMArHUTHOE TOJIE.
OneKTpoOMarHuTHbIE BOJHBL. CKOPOCTh PACIIPOCTPAHEHNUS AEKTPOMArHUTHBIX BOJIH.
DneKTpOMarHuTHasl IpUpoa CBETA.

JlabopaTopHblie padoThI:

4, I/I3yquI/Ie SABJICHUA BHCKTPOMaFHHTHOﬁ WHAYKIUH.



Crpoenne atoMa U aTOMHOI0 s1Apa (204) PaqnoakTHBHOCTH KaK CBUAETEILCTBO CIOMXKHOTO

CTpOCHHUs aTOMOB. AJb(a-, 6eTa - 1 TaMMa-u3IIydeHHs.
OmnbiTel Pesepdopna. SAnepnas moaens aroma.
PanuoakTuBHBIE IPEBPAILIEHUS] AaTOMHBIX SED.
IIpoTOHHO - HEUTPOHHAs MOJIENb si/ipa. 3apsI0BOE U MacCOBOE UUCIIO. SAepHble peakuu.
Jlenenue u cunres sjaep. CoxpaHeHHUe 3aps,I0OBOTO0 U MAaCCOBOIO YKMCEN IIPU SAEPHBIX PEAKLIMSIX.
OHeprus cBA3M YacTUIL B siipe. Bolaenenue s3Hepruu npu siiepHbIX peakuusax. M3myuenue 38e3.
SnepHast 3HEepreTuka. DKoJorndeckue npooaemMbl padOThl aTOMHBIX 3JIEKTPOCTAHIUH.
Metoapl HAOMIONCHHUS U PETUCTPALIMH YaCTHII B siiepHOH (pusuke. JlozumeTpusi.

JlabopaTopHble padoThbI:

5. 3ydenue aeneHus siapa aroma ypasa 1o (Gotorpaduu TpeKoB.
Ctpoenue u 3Bo0NUA Beesiennoii (7 1)

I'eonenTpruecKkas U reIuoLEeHTpUYECKask CUCTEMBI Mupa. Pu3ndeckas Npupoa HeOECHBIX Tel
Conneunoii cuctemsl. [Ipoucxoxnenue Conneunoit Cucremsl. @usndeckas npupoa ConHia u
3Be3n. Ctpoenue Beenennoit. OBomtonust BeenenHoi.

IMoBTOpenue (9 4)

Yuyamuecs: 10JKHbI YMETh:

- IaBaTh OIpPEJCICHHE OCHOBHBIX TIOHSATHH OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBUKEHUS,
TPaeKTOpHs, WHEPIHAIbHAs CHCTEMa OTCYETa, MCKYCCTBEHHBIM CIYTHUK, 3aMKHYTas CHCTEMa,
BHYTPCHHHE CHJIbI, MAaTeMAaTHYECKUW MasTHUK, 3BYK, MarHuTHOE TIOJie, BHUXpPEBOE TOJIE,
ANIEKTPOMArHUTHOE TI0JIe, JIEKTPOMAarHUTHBIE BOJHEL. anb(a-, OeTa-, ramMmma- U3JIy4eHHe, H30TOIl,
HYKJIOH, aTOMHO€ SI7JpO, IPOTOH, HEUTPOH;

- JaBaTh ompejesieHue (PU3MUECKUX BEIMYUH: MEepeMelleHue, MPOEeKIUs BEKTOpa, MyTh, CKOPOCTb,
YCKOpEHHUE, YCKOpEHHE CBOOOJHOTO MaJEeHMs, IIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, CHJla, cuja
TSYKECTH, Macca, BeC Teja, UMITYJIbC, IEPUO/I, 4YacTOTa, aMIUIMTYAa, IEPUO/I, 4acToTa, (pa3za, 1IruHa
BOJIHBI, CKOPOCTb BOJIHBI, MATHUTHAsI MHAYKIIMS, MATHUTHBIN TOTOK, SHEPTUs 3JIE€KTPOMArHUTHOTO

TIOJIST; SHEPTHUS CBSA3H, AePEKT Macc.

- OOBSICHATHh CYIIHOCTh TEOLEHTPHUYECKONH M TEIUOICHTPHUYECKOW CHCTEMBI MHpa, - YMETh
00BACHATH NporcxoxacHre COTHEYHOM CUCTEMBI, CTpoeHue BeeneHHo, aBooruio BeeneHHoM,
®dusndeckyro npupoay HeOecHbix Ten, CoyiHIIA W 3BE3N; - YMETh (OpMyIHpoBaTh 3aKOHBI
HproToHa, 3aKkoHBI COXpaHEHHUsS WMIYJIbCa; YPaBHEHUS KHHEMAaTHKH, 3aKOH BCEMHPHOTO
TATOTEHUsS, 3aKOH COXPAaHEHHUS UMITYJbca, MPHHIIMI OTHOCUTEIBHOCTH [ 'anmuies, 3aKOHBI
rapMOHUYECKHUX KOJIeOaHH, IPaBUIIO JIEBOM PYKH, 3aKOH 3JIEKTPOMATrHUTHOW MHAYKIIUHU, TTPABUIIO

Jlenna, 3aKOH paJMOAKTUBHOTO pacnaia;

- 0OBSCHATh MCXaHUYCCKHE SIBIICHUS;

- pemiatb O3M 11 paBHOMEPHOT'O M pPABHOIIEPEMEHHOTO MPSMOJUHEHHOTO JBUKCHUS;

- (I)OpMyJ'II/IpOBaTB 3aKOH BHCKTPOMaFHI/ITHOﬁ WHAYKIHH, ITPABUIIO HeHua;

- OOBSCHSATH MMpEeBpaIlICHUEC SHCPIrun IIpU KOJ'Ie6aHI/I$IX; - NOJB30BaThCA MOACIAMU TCMBI JJIA

O0OBSICHEHHS HBHCHHﬁ; - peuiaTrb 3aga4uu IepBOIo YPOBH:I.



TemaTuveckoe IVIAHMPOBAHUE C YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOAMMBIX HA OCBOEHHE
KaKI0H TeMbl

7 kmacc (68 uacos)

Hara HUcnoab3oBanue
Ne Koa-Bo
Tema ypoka 000opy/0oBaHus LIEHTPA
n/n 4acoB
«Touka pocra»
4
TEMA 1: Beenenue
1 Uro m3yuaet pusuka. Habmronenus u 1
OTIBITHIL.
2 dusnuecKue BeTMIUHBL. 1
[TorpemHoCTs N3MEPEHNH.
3 JlabopaTtopHnas pabota Ne 1 «Onpenenenue 1 KommiexT nocyasl
LIEHBI JCJICHUSI U3MEPUTEIHLHOTO MPUOopar» 000pyI0OBaHUS 1151
YYCHHYECKHUX OIBITOB
4 ®du3uKa U TEXHUKA 1 Kommnbroreproe
000pyI0BaHKE
TEMA 2: IlepBoHa4ya/ibHbIE CBEICHUSA O 6
CTPOEHMH BellecTBA.
5 Crtpoenue BemiecTBa. MoJIeKyIIbI. 1
6 JlabopaTtopnast pabota Ne 2 1 KommtexkT nocyapl 1
«M3Mepenune pazMepoB MaJbIX TEI» 000pynoBaHus [JIs
YUEHUYECKUX OTIBITOB
7 Huddy3us B razax, KUAKOCTIX U TBEPAbIX 1 KommbsrorepHoe
Tenax obopynoBaHue C
BUICOKaMEPOU st
JETabHOTO
paccMOTpeHus
OTIbITA, BBIBEJICHHOTO Ha
DKpaH.
8 B3aumHoe npuTsbKeHne U OTTAIKUBaHHE 1
MOJIEKYI
9 Tpu cocrosinus BemectBa. Paznuyus B 1
CTPOEHUM BEILECTB.
10 [ToBTOpUTENBEHO-00001IAIONINI YPOK 110 1 KomMmnerorepHoe
TeMe «CBENEHNUs O BEIIECTBE» o0opynoBaHue
[udposas




nabopaTopus
yUCHHYECKast
(pu3uka, xumwsl,
OHMOJIOTHS ):
[udposoii qaTynk
TEeMIepaTyphl
KomrutekT nocyas! u
000pyI0OBaHUS 1151

YUCHUYICCKUX
OTIBITOB
TEMA 3: BzaumoneiicTBue TeJl. 22
11 MexaHn4eckoe JBHKEHHUE. 1 Kommbroreproe
PaBHOMEpHOE M HEpAaBHOMEPHOE 00opyoBaHue
NIBIDKECHHE C
BUJCOKaMEPOU s
JIETATLHOTO
paccMOTpeHUs
OTIBITA, BBIBEJICHHOTO
Ha 2KpaH.
12 Ckopocte. EnMHUIIBI CKOPOCTH. 1
13 Pacuer mytu 1 BpeMeHU ABHKEHUSI. 1
14 SABnenue nnepyu. Pemenne 3aqad. 1
15 BsaumonericTsue Tenl. 1
16 Macca tena. EquHuimer Maccesl. 1
17 JlaGopaTtopnast padota Ne 3 1 O6opynoBanue ajs
«M3MepeHne Macchl TENa Ha BECAX» J1a0OPaTOPHBIX
pabot u
YUYEHUYECKUX OTIBITOB
18 JlaGopaTtopnas padora Ne 4 1 O6opynoBanue s
«M3mepenue odbema Tem» 1ab0paTopHBIX
pabot u
YUEHUYECKUX OTIBITOB
19 [ImoTHOCTH BeliecTsa. 1
20 Jlaboparopnas pabota Ne 5 1 ObopynoBanue st
«OrmpeneneHune MIOTHOCTH 1abopaTopHBIX
BEII[ECTBA TBEPOTO TEJa» pabort
YUEHUYECKUX
OTIBITOB
21 Pacuer maccel 1 0O6BbeMa Tena 1o ero 1
MJIOTHOCTH
22 O0600611eHre MaTepHaa 1o TeMe 1

«MexaHn4eckoe JBWKCHUEC, Macca,
IIJIOTHOCTB»




23 KonTpouabHnas pabora no teme 1
«MexaHnyeckoe IBHKEHUE.
Macca. Il1oTHOCTB»
24 Cuna. SIBnenue tsarorenus. Cuna 1
TSKECTH
25 Cuna ynpyrocru. 3akoH ['yka. 1
26 Bec tena. Equnuier cuibl. CBS3b 1
MEK/y CHIION TSHKECTH M MACCOU
Tea.
27 Junamomertp. JlaboparopHas 1 Oo6opynoBanue ais
pabota Ne 6 «I'pagynpoBanue 1ab0paToOpPHBIX
MPYXUHBI U U3MEPEHUE CUIT paboT u
JTMTHAMOMETPOM) YUEHUYICCKUX OTIBITOB
28 CrnosxeHue IByX CHII, 1 00opyoBaHUe ISt
HaIPaBJICHHBIX BJIOJb OTHOM 1abopaToOPHBIX
psIMOiA paboT u
YUEHUIECKUX OTIBITOB
29 Cuna tpenus. TpeHue cKoJIbKEeHHUSL. 1 obopynoBaHue s
Tpenue moxos.. 1ab0paTOPHBIX
pabot u
YUCHHUYECKUX OTIHITOB
30 Tpenue B mpupoje U TEXHUKE. 1
Tloamumauky.
TEMA 4: /laBieHne TBepaAbIX 21
TeJ, JKUIKOCTEel 1 ra3on
31 JlaBiienne. EquHUIIBI TaBIICHUS. 1
32 CrocoObl U3MEHEHUS TaBJICHUS 1
33 JlaBiIeHue rasa. 1
34 3akoH Ilackans 1
35 JlaBiaeHue B )KUIKOCTH 1 ra3e. 3aKoH 1 ObopynoBanue st
[Mackans JIEMOHCTpAIHHA
36 Pacuyer nmaBiieHud Ha THO Y CTEHKU 1
cocyna
37 Pemenue 3agau no teme «JlaBnenue 1
B JKUJIKOCTHU U Taze»
38 Coobmaroriue cocy bl 1 Oo6opynoBanue ais
JIEMOHCTpanui
39 Bec Bo3nyxa. AtmMocdepHoe 1 ObopynoBanue st
JIaBJICHUE JEMOHCTpAIHi
40 N3mepenue atmochepHOTro 1
nasienus. OneiT Topprueru.
41 Bbapomerp-anepouns. ATMochepHoe 1

AABJICHUC Ha pa3JIMYHBIX BBICOTAX.




42 Pemenue 3anau no teme 1
«CooO1aronuecst cocyabh»

43 ManoMmeTpsl 1 Oo6opynoBanue ais

JIEMOHCTpanui

44 [TopuiHeBoil )KUIKOCTHOM HacoC. 1
I'mppasinueckuii nmpecc.

45 JleiicTBHE )KUIAKOCTU U Ta3a HA 1 Oo6opynoBanue ais
MOTPY>KEHHOE B HUX TEJIO JIEMOHCTpAIHA

46 ApxumenoBa cuja.

47 [InaBanwue teu.

48 JlabopaTtopnast pabota Ne 7 O6opynoBanue ajst
«OmnpeneneHne BHITATKABAIOIICH 1a00paTOPHBIX
CHJIBI» paboT u

YUEHHUYECKUX OTIHITOB

49 JlabopaTtopHnas pabota Ne 8 1 O6opynoBanue st
«BpIsicCHeHNE YCITOBUH TIaBaHUS 71a00paTOPHBIX
TEID paboT u

YUECHHUYECKUX OTIHITOB
50 KonTpoabnasi padora nmo reme 1
«/laBJieHMe TBepaBIX TeJ,
KUJAKOCTEH M Ta30B»
TEMA 5: PadoTa 1 MOIIIHOCTb. 15
JHeprus.

51 Mexanuveckast padora.

52 MoIIHOCTb.

53 Pemtenue 3agay no reme 1
«MexaHnyeckas paboTta u
MOIITHOCTB)

54 [IpocTeie MexaHu3Mbl. Peryar. 1 ObopynoBanue st
PaBHOBecue cui Ha ppryare 71a00paTOPHBIX

pabot u
YYCHUYECKUX OTIBITOB

55 MoMeHT CuIbl.

56 Pbruaru B TexHHKe, OBITY U O6opynoBanue ais
IpUpO/IE. 1a00paTOPHBIX
JIaGopatopHas pabota Ne 9 pabot u
«BpIsicHEHnE YCIIOBUS paBHOBECHUS YUEHHUYECKUX OTIBITOB
pbIara

57 «30JI0TO€ IPABUIIO MEXAHUKN 1 Oo6opynoBanue ais

PaBencTBO pabot npu
HCII0JIb30BAHNN MEXAHU3MOB

1a00paTOPHBIX
pabot u
YUYEHHUYECKUX OTIBITOB




58 Pemenue 3a1a4 o Teme «YcnoBus 1
PaBHOBECHS pbIUara
59 KIIJI. JTabopaTtopHas padora Ne 10 1 ObopynoBanue st
«Onpenenenue KIIJ| mpu nogseme n1abopaTopHBIX
TeJa M0 HAKJIOHHOW TIIIOCKOCTH pabot u
YUEHUYECKUX OTIBITOB
60 Kunernyeckas 1 moTeHIIMATbHAS 1
SHEprusl.
61 [IpeBpamenue 3Heprun. 3aKoH 1
COXPaHEHUS YHEPTUU
62 Pemenue 3agau no reme «Pabora, 1
MOIITHOCTh M SHEPTHUSD)
63 Pemenue 3agau no reme «Pabora, 1
MOIITHOCTh M SHEPTHUSD)
64 KonTpoabHas pabora no teme 1
«Jueprus. Pabora u MOIIHOCTH
65 HNToroBoe noBTOpeHue 3a Kypc 7 1
KJacca
66 l'omoBast KOHTpOJIBEHAS paboTa 3a 1
Kypc 7 kiacca
67-68 Hrtorosoe moBTOpeHue 3a Kype 7 2
KJacca
8 kuacc (68 yacoB)
HUcnoab3oBanue
000py10BaHUSA LEHTPA
KoJu-Bo eCTeCTBEHHOHAYYHOI
Ne i/ Tema ypoka .
4acoB 1 TEXHOJIOTHYeCKOi
HanpaBJIeHHOCTEH
«Touka pocra»
TensioBbie IBJICHUS
1 TexHuka 6€30MaCHOCTH B KaOMHETE 1 [{udposas maboparopus
(I)I/ISI/IKI/I. TennoBoe ABMXKEHUE. y4eHHUYEecKast ((1)1/131/11(3’
Temneparypa XHUMUSI, OMOJIOTHSI):
[{udpoBoii qaTank
TeMIIepaTyphI
2 BuytpenHnss sHeprus. Criocoobl 1 [Tudposas nadboparopus

M3MEHEHUSI BHYTPEHHEN SHEPTUH

yueHudeckas (pusuka,
XHUMUSI, OMOJIOTHSI):
[{ludpoBoii gaTumnk
TeMIIepaTyphl




Buael Tenionepenayu.
TennonpoBOAHOCTS.

000pyoBaHUE ISt
abopaTOPHBIX

paboT ¥ YUCHUYECKUX
OIIBITOB

4 Bunel reronepenaun. Konekuusi. 000pyIoBaHUE ISt
abopaTOPHBIX
paboT U YUEHHUYECKUX
OTIBITOB

5) Buns! Teronepenaun JM3nydenue 000pyOBaHuE s
1abopaTopHbIX
paboT U YUEHHUECKHX
OTIBITOB

6 KonndecTBo TEIIOTHI.

7 Y ienpHast TENI0EMKOCTb.

8 Pacyer Komu4ecTBa TEIUIOTHI.

Pemrenne 3anau.

9 JlaGopaTopHas pabota Nel O6opynoBanue st
«CpaBHEHHE KOJIMYECTB TEIUIOTHI TIPH mabopaTOPHBIX
CMEIIMBAaHUH BOJBI Pa3HOU paboT ¥ YUCHHYECKUX
TeMITepaTyphbi» OTIBITOB

10 JlaGoparopHas padoTa Ne2 ObopynoBanue st
«3mMepenune yaenbHON TeII0EMKOCTH mabopaTopHBIX
TBEPIOTO Teay. paboT | yUEHHYECKUX

OTIHITOB

11 DHEprus TOIUINBA. Y IelbHAs TEII0Ta
CrOpaHus.

12 3aKOH COXpaHEHUS U IPEBPAIICHUS
SHEPrUU B MEXaHUYECKHUX U TETIOBBIX
rpoleccax.

13 KonTtponbHas padorta Ne 1 o Teme:

«TernnoBbie IBICHUS.

14 IArperaTHble COCTOSIHUS BEIIECTBA. [{ndpoBoii naTunk
[1naBieHue U OTBEpACBAHHE TeMIIepaTyphl
KPUCTAITTMYECKUX TeTl.

15 ['paduk nuaBieHus 1 [udposas
OTBEpJCBaHUS KPUCTAJUTMUECKUX maboparopust
Tes. YenbHas TerioTa yaeHndeckas (pusuka,
TUIaBJICHUSA XUMUSI, OMOJIOTHS):

[{udpoBoii qaTumk
TeMIIepaTyphl
16 KouTtpomnbHas padota Ne 2 o Teme:

«HarpeBaHHe U IJIABJICHUC
KPUCTATNIMYCCKUX TECID).




17 Hcnapenue. Ilornomenue 3Hepruu Oo6opynoBanue ais
[PY UCTIAPSHUH KUJAKOCTU U IEMOHCTpAITHiA
BBIZICTICHUE €€ MTPU KOHICHCAINH
napa.

18 Kurnenue ObopynoBanue s

IEMOHCTpaLuil

19 BnaxHocTh Bo3ayxa. CriocoOb! eé ObopynoBanue IS
onpenenenus. JlabopaTopHas padora 1ab0PaTOPHBIX
No3 «M3mepeHune BIaXHOCTH paboT U YUEHHUYECKHX
BO3TyXa» OTIBITOB

20 Y nenpHas TeToTa Mapooopa3zoBaHUs
M KOHJICHCAIINU.

22 Pabota ra3a u mapa npu pacuIupeHuu.

JIBurarens BHYTPEHHETO CrOpaHUsL.

23 [Taposas Typ6una. KIIJ] TeroBoro
TIBUTATEIIS.

25 Pemrenune 3amay o teme: «Pabora rasa
W TIapa MpH PaCIIAPCHHUI.

26 KonTtponbHas pabota Ne 3 o teme:

«3MeHeHHEe arperaTHBIX COCTOSTHHMA
BEIIECTBAY.
JJIeKTpUYECKHUe SIBJCHHUS

27 DNIeKTpU3aIs TeJ Mpu O6opynoBanue ajs
COINPUKOCHOBEHUH. B3aumoencTBust IEMOHCTpaui
3apsKEHHBIX TEJl.

28 DJIEKTPOCKOIT. DJIEKTPUUIECKOE T10JIC O6opynoBanue s

TIEMOHCTpaui

29 JlenmMMOoCTh 3JIEKTPUYECKOTO 3apsia. O6opynoBanue s
DJIEKTPOH TIEMOHCTpaui

30 CTpoeHue aTOMOB

31 OOBsICHEHNE AINEKTPHICCKUX 00opynoBaHue IS
siBiieHuid. [IpoBoaHUKH, mabopaTopHBIX
MOJIYIIPOBOAHUKH U HEMPOBOIHUKH paboT | yUEHHYECKUX
AIIEKTpUYECTBA OTIBITOB

32 KounTtponbHas padota Ne 4 o Teme
«Qunextpuzanus ten. CTpoeHne
ATOMOBY.

33 DIEKTPUUECKUN TOK. DIeKTprudecKas 00opymoBaHue IS
L[eTb U €€ COCTaBHbIC YaCTH. mabopaTopHBIX

paboT ¥ yUEHUYECKUX
OTIBITOB
34 DNEKTPUUECKUN TOK B METaJlIax. 00opyoBaHue ISt

JlelicTBUSA SIIEKTPUYECKOTO TOKA.
Hanpasnenue Toka.

mabopaTOPHBIX
paboT ¥ yUeHUYECKUX
OTILITOB




35

Cuna Toka. EAMHULIBI CUIIBI TOKA.
IAmniepmetp. M3Mepenue cuibl Toka.

36 UlaGopaTopnas padora Ne4 «Cbopka oOopyaoBaHUE IS
HIIEKTPUYECKON IIETH U U3MEPEHHE mabopaTOPHBIX
CHJIBI TOKA B €€ Pa3IMYHBIX paboT ¥ y4eHUYECKUX
[y4acTKax». OTIBITOB

37 DIEKTPUUECKOE HAMPSKEHHE. 00opy0oBaHuE 15
Ennaunel HanpsbkeHus. BoabTMerp. mabopaTOPHBIX
M3MepeHne HanpsoKeHUs.. paboT ¥ y4eHHUYECKUX
UlaGoparopras padoTa No5 OIBITOB
«3Mepenne HalpsHKeHUs Ha
[PA3IMYHBIX YYaCTKaX IEKTPUIECKOM
LISTIH.

38 3aBHCUMOCTB CHJIBI TOKA OT 00opyIOBaHUE IS
HATPSHKEHHUS. DIEKTPHUECKOE mabopaTOPHBIX
COIIPOTHUBJICHUEC IIPOBOJJHUKOB. pa60T Y YYCHUYECKHX
EAMHUIBI COTTPOTHBIICHUSL. OTIBITOB

39 3akoH OMa [T y9acTKa IeTH. 00opyIOBaHUE IS

mabopaTopHbIX
paboT | yUEHHYECKUX
OTIBITOB

40 PacdeT conmpoTHBIIEHUS
[TPOBOJIHUKOB. Y IETIbHOE
COTIPOTHUBJICHUE.

41 Peocratsl. JTaboparopras padota Ne6 000pyI0BaHUE IS
«PerynupoBaHue CHITBI TOKa mabopaTOPHBIX
[pEoCTaTOM. paboT u

YUCHHYECKUX OTIBITOB

42 JlaGopaTopnast pabora No7 000pyI0BaHUE IS
«3MepeHne cormpoTHBIICHHSI mabopaTOPHBIX
MPOBOJIHUKA TIPU TIOMOIIH pabotr u
amMIiepMeTpa 1 BOJIbTMETPAy. YYCHUYECKUX OTIBITOB

43 [TocnenoBarenbHOE U APAIJICIBHOE 000pyI0BaHUE IS
COCIMHEHUE MTPOBOIHUKOB. mabopaTOPHBIX

padot u
YUCHHUYECKUX OTIBITOB
44 Perrenue 3aga4 0o TeMe:
«[locnemoBaTenpHOE U MapajuIeIbHOE
COEJIMHEHUE ITPOBOIHUKOBY.

45 PaboTa 371eKTpHUUECcKOro TOKa.

46 MOIITHOCTB IEKTPHUUECKOTO TOKA. o0opyIoBaHUE AT
UlaGopaTtopHas pabora Ne§ 1aboPaTOPHBIX
«3MepeHne MOITHOCTH U paboThI padoT u
TOKa B 2JIEKTPUUECKOM JamIiey. YUCHHUUYECKUX OTIBITOB

47 Equanma paboTsl AIEKTPUIECKOTO

[TOKa, IPUMCHACMBIC Ha ITPAKTUKE.




48

Harpesanue
[TPOBOTHUKOB
PIIEKTPUYECKUM TOKOM.
3akon Jlxoyns - Jlenna

Konnencarop
49 Ulamria HaKaJIMBaHUSL.
DNIEKTpUUYECKUE HAarpeBaTeIbHbIE
MpUOOPHL.
50 Kopotkoe 3ambikanue. [InaBkue
[peI0OXPaHUTEIH.
o1 [loBTOpEHNE TEMBI «DIEKTPUUECKUE
SIBIICHUS.
52 KonTtponsHas padota Ne 5 o teme
«OJIEKTPUUECKHUE SIBIICHUS.
DJIEKTPOMATrHUTHBIE SIBJIEHUSA
53 MaruutHoe noje. MarautHoe nosie Ob6opynoBaHue st
[PsIMOTO TOKa. MarHuTHBIE JTUHUU. TEMOHCTpanuil
o4 MarsuTHOE NOJIe KaTyIIKH C TOKOM. Ob6opynoBanue st
DJIEKTPOMArHuThl U UX TPUMEHEHHE. IMTEMOHCTpaui
55 [locTositHHBIE MarHUTBI. MarHuTHOE 00opyoBaHuE s
[10JI€ IIOCTOSTHHBIX MarHUTOB. 11abopaTOPHBIX
padoT u
YUEHUYECKUX OTIBITOB
56 MarsnuTHO€ 1ose 3eMIIH.
57 JlelicTBE MAarHUTHOTO ITOJIST HA
[IPOBOIHUK C TOKOM.
DnekTpoaBuratenb. JlabopatopHas
padota Ne 9 «M3yuenue
AIIEKTPUYECKOTO JIBUTATEIIS
[MOCTOSIHHOTO TOKa.
58 KonTtponbHas padoTta Ne 6 o Teme:
«(NEKTPOMArHUTHBIC SBICHUS.
CaeToBbI€ sIBJICHHUS
59 Vcrounuku cBera. Pacipoctpanenue 06opynoBaHue IS
cBeTa mabopaTopHBIX
padot u
YUEHHUUYECKUX OTBITOB
60 BuanMoe IBHKEHHUE CBETHII
61 OTtpaxkeHue cBeTa. 3aKOHbI 00opyIoBaHUE AJIs
OTpa’KeHHsI CBETa abopaTopHBIX
paboT u
YUCHHUUYECKUX OTIBITOB
62 [1nockoe 3epkaino
63 [Ipenomnenue cBera. 3aKoH 00opyIoBaHUE IS

MPEJIOMIICHUSA CBCTA

mabopaTOPHBIX
paboT u
YUCHHUUYECKUX OTIBITOB




64 JImH3e1. OnTudeckas cuia JIUH3bI 1 00opyOBaHUE ISt
mabopaTOPHBIX
paboT wu
YUCHHUYECKUX OTIBITOB

65 M300pakeHusi, TaBaeMble JTMH30H. 1 O6opynoBanue ais

UlabGoparopras padota Nel0 mabopaTopHBIX
66 ['na3 u 3penue. 1
[ToBTOpHTENEHO-0000IIArOIINIT YPOK
1o TeMe «CBETOBBIC SIBJICHHSD
67 KonTpomasHas padora Ne7 o teme 1
«CBETOBBIC SBIICHUS
68 [TpomexyTodHas aTTecTanus 1
9 kaacc (1024yaca)
Mara Hcnonb3oBanue
00opyaoBaHus
HeHTpa
Ne Koa-Bo .
Tema ypoka €CTECTBCHHOHAYYHOM
n/n 4acoB

M TEXHOJOTrHYECKOM
HAINPaBJIEHHOCTEM

«Touka pocra»

3aKOHbI B3aUMOJAECHCTBUS U IBHKEHUS TeJ

1. MarepuanpHas Touka. Cucrema
oTcyera.

2. [Tepemernenue

3. Omnpenenenne KOOPAUHATHI
JBYDKYLIETOCsl Tena.

4, [Tepemenienue mpu
IPSIMOJINHEITHOM PaBHOMEPHOM
JIBYOKEHUU.

5. Pemtenue 3amay

6. [IpsiMonuHeitHOe paBHOYCKOPEHHOE
JIBYDKEHUE.

Yckopenue.

7. CkopocTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBUKEHUSI.
I'padux ckopocTH

8. Pemenne rpaduueckux 3anau

9. | Ilepemerienue npu npsiMOJIMHEHHOM

PaBHOYCKOPEHHOM JIBU)KEHUHU

10. | Ilepemenienue Tena npu

HpHMOJ’IHHCfIHOM PaBHOYCKOPCHHOM
JABHKCHUN 0e3 HavaJIbHOM CKOPOCTH




11. | JJaboparopnas padota Ne 1 1 obopynoBaHue as
«MccnenoBanre paBHOYCKOPEHHOTO n1abopaTopHBIX
JBUKEHUS 0€3 Ha4allbHOM CKOPOCTH» paboT U YUEHHUYECKHX

OTIBITOB

12. | Pemenue 3a1a4

13. | KontponbHas pabota Ne 1
«IIpAMOIIMHEWHOE BUKEHUE»

14. | OTHOCUTEIHLHOCTD JIBHYKEHUS.

15. | UneprumanbHbie CUCTEMBI
otcuera. [lepBbIil 3aK0H
Herorona

16. | Bropoii 3akon HetoToHa 1

17. | Tpernii 3akon HproToHa 1

18. | CBoboiHOE MTajieHue Tel 1

19. | JIBmwxenwue Tena, OpOIeHHOTO 1
BEpTUKAIBHO BBepX. HeBecomocTh

20. | JTaboparopHas pabota Ne 2 1 o0opynoBaHue s
«M3mepenne ycKopeHus: CBOOOTHOTO 1a00paTOPHBIX
HaICHU paboT U YUEHHUYECKHX

OTIBITOB

21. | 3akOH BCEMHUPHOTO TATOTCHHS

22. | YckopeHue cBOOOIHOTO TaJcHUS Ha
3emiie U APYTUX HEOCCHBIX TeJax.

23. | [IpsmMonmHEtHOE U KPUBOJWHEHHOE 1
IBYDKEHUE. [IBIDKEHHE Tena 10
OKPY>KHOCTH C ITOCTOSIHHOM MO
MOJIYJIFO CKOPOCTBIO.

24. | Pemenue 3amay

25. | Ummynbe Tena. 3aKkoH COXpaHEHUs
UMITYJIbCa

26. | PeaxtuBHOE nBIKeHue. Pakersl. 1

27. | BeiBoj 3aK0HA COXpaHEHUS 1
MEXaHUYECKOHW IHEPTHH.

28. | Pemrenue 3anau. [ToagroroBka 1
KOHTpPOJIbHOU pabdote Nel

29. | KontponpHas padota Ne 2 «3akonsr | 1
B3aUMO/ICHCTBUS U IBUYKEHUS TEI

30. | Pabora Hajg ommnbkamu 1

MexaHn4yecKue KoJae0aHUusl M BOJIHBIL. 3BYK.

31. | KomebarenpHO€E ABHKEHUE. 1 obopynoBaHue AJs

CBoboaHbIe KOeOaHNs 1a00paTOPHBIX
paboT ¥ YUEHHYECKUX
OTIBITOB




32.

Benuuunnel, XapakTepu3yomme
KoJiebaTeIbHOS ABIKCHUE

00opy0BaHUE JIs
1a00paToOpHBIX

paboT U YUEHHUYECKHX
OIIBITOB

33. | JlJabopaTtopHas pabora Ne 3 O6opynoBanue s
«HccnenoBanue 3aBUCUMOCTH 71a00paTOPHBIX
MEPHOJIa ¥ YaCTOTHI CBOOOTHBIX paboT ¥ y4eHHUYECKUX
KoJieOaHU MasiTHUKA OT JJIUHBI €T0 OTIBITOB
HUTH»

34. | 3aryxaromue KoyeOaHus.

BoinyxeHHble KoeOaHusl.

35. | Pezonanc.

36. | PacnipocTpaHenue koyieOaHMii B
cpene. BonHel.

37. | Anuna BonHBL. CKOPOCTH
pacrpocTpaHeHHs BOJH.

38. | Pemrenne 3amau.

39. | Uctounnku 3ByKa. 3BYyKOBBIE obopynoBaHue s
KojeOaHus 1ab0paTOpPHBIX

paboT U YUCHHUYECKHX
OTIBITOB

40. | Beicora, (TeMOp) U TPOMKOCTb 3ByKa

41. | PacnpocTpaHeHue 3Byka. 3BYKOBbBIC obopynoBaHue s
BOJIHBI 71a00paTOPHBIX

pabot "

42. Pemenue 3agau. [loaroroska K

KOHTPOJIbHOU padoTe Ne3.
43. KontponbHas padoTta Ne 3

«MexaHn4ecKue KoJeOaH!s U BOJIHBL

3BYK»
44, PabGora Hax ommOkamu.
45, Otpaxenue 3ByKa. 3ByKOBOMU

pE30HAHC.
46. 3anuTa MUHU-TIPOCKTOB 0 TEME

«MexaHn4ecKre KoJeOaHHsI U BOJIHBL
3BYyK»

JIEeKTPOMATHUTHOE 110J1e

47. MarauTtHoe noJjie obopynoBaHue AJs
1a00paTOPHBIX
pabot "
YUEHUYECKUX OTIBITOB
48, Hampasrienue Toka 1 HampaBJIeHUE

JIMHUI €r0 MarHUTHOTO II0JII




49.

OOHapyXeHue MarHUTHOTO TIOJIS 110
€ro JACUCTBUIO HA AIEKTPUUECKUM
TOK. [IpaBuiIo 1€BOM PyKH.

50. WNHaykuust MAarHUTHOTO TIOJISA.
MarHuTHbIN IOTOK
ol. Pewrenue 3anau.
52. SIBneHue ANEeKTPOMarHUuTHOM OOGopynoBanue 1Jis
WHIYKIIAHA JIEMOHCTpAIHA
53. Jlaboparopuas padota Ne 4 00opyoBaHue IS
«3yueHwue sIBICHUS 71a00paTOPHBIX
AJIEKTPOMATrHUTHOW WHTYKITHI)Y pabot "
YUEHUYIECKUX OTIBITOB
o4, Hamnpasnenne HHIyKIIMOHHOTO TOKA.
[IpaBuiio Jlenna.
95. SIBneHne caMOMHIYKIUH.
56. [Tomy4yeHune u nepenada IEpEMEHHOTO
AIIEKTPHUYECKOTO TOKA.
Tpancdopmatop
o7, DIIEKTPOMAarHuTHOE TOJIE.
DNEKTPOMArHUTHBIC BOJTHBI

58. | KonebarenbHblit KOHTYp. [Tomydenune
AIIEKTPOMArHUTHBIX KOJIEOaHU

59. | IIpuHIUTIBI paTUOCBSI3H U
TEJIEBUICHUS.

60. | DnexkTpoMarHuTHas IPUPOJA CBETA.

61. | IIpemomneHue crera. 000pyI0BaHUE IS
Ou3nyecKuil CMBICI MOKa3aTesl 71ab0opaTopHBIX PaboT y
npenomiienus. Jlucnepcus YUEHUYECKUX OTIBITOB

62. | LlBera tem.

63. | Tumbl ONTHYECKUX CIICKTPOB.

64. | [loryomienue u UCIycKaHHe CBETa
aTOMaMHU.

65. | [loruyomienue u ucIyckaHue cBeTa
atomamu. [Ipoucxoxnenue
TUHENYaThIX CIIEKTPOB.

66. | KonrponbHas pabora Ne4d
«DNEeKTPOMArHUTHOE TOJIE»

CTpoeHnne aToMa M ATOMHOIO s/Ipa

67. | PagmoakruBHOCTH. MOJI€I ATOMOB

68. | PammoakTuBHBIE MPEBpAIICHUS

ATOMHBIX AACP.




69. | DkcnepuMeHTaIbHBIE METOIBI KomMmnbrorepHoe
WCCIIEIOBAaHUS YaCTHII. obopynoBaHue

70. | Pemenue 3ama4d no teme
«PamnoakTUBHBIC IPEBPALICHUS
ATOMHBIX SITICP»

71. | OTkpeITHE IPOTOHA U HEHUTPOHA.

72. | CocraB aTOMHOTO siipa. SlnepHbie
CWJIBL.

73. | Oueprus cBs3u. Jledexr macc.

74. | llenenue snuep ypana. llennas
peaKxmus.

75. | JlabopatopHnas pabora Ne 5
«M3ydenue neneHus siapa aToma
ypaHa 1o gororpapuu TPEKOB»

76. | SlmepHblit peakTop. KommnsrorepHoe
[IpeoGpa3oBanne BHyTpeHHEH o0opynoBaHue
SHEPTUU aTOMHBIX SJIep B
MEKTPUICCKYIO SHEPTHIO. ATOMHAs
JHEpPreTHKa

77. | buosmornueckoe nencreue
paauanuu. 3aKoH
paaroaKTUBHOTO pacmaja

78. | TepmosimepHas peaxius

79. | Pemenune 3agau. [loaroroska K
KOHTpoJIbHOU padoTe Ne3. «Ctpoenue
aToMa U aTOMHOTO siIpay

80. | KonrposbHas padota Ne 5
«CtpoeHne aroma 1 aTOMHOTO pay»

81. | PaGora Hax ommOKkamMu.

82. | Pemenue 3agau. [loaroroska K
WTOTOBOW KOHTPOJIBHOM padoTe.

83. | Pemenue 3agau. [loagroroBka x
HUTOTOBOW KOHTPOJIBHOM padoTe.

84. | Pemenue 3agau. [loagroroBka x
HWTOTOBOW KOHTPOJIBHOM paboTe.

85. | UroroBas KOHTpoJIbHAs paboTa

86. | Pabota Hajg ommOKaMu.

Crpoenne BeenenHoit

87- | Cocras, CTpoeHHE U TPOUCXOXKICHUE KommerotrepHoe

88 | ComHeuHOM cHCTEMBI o0opynoBaHue

89 | bonpmume maners ComHEYHON KommerotepHoe
CUCTEMBI obopynoBaHue

90 | Maunsbie Tena CoTHEUHON CUCTEMBI KommerorepHoe

o0opyaoBaHue




91- | Crpoenue, U3TydCHHUE U SBOJIOIHSL | 2 KommnsrorepHoe

92 | Connia u 3Be37 o0opynoBaHue

93 | Crpoenue u sBoonust Beenennoit | 1 KommnbsrorepHoe

o0opy0oBaHue

94 | [ToBTopenue no teme «CtpoeHue 1 Kowmmbroreproe
Bcenennoii» o0opyioBaHue

95. | BakIIOUUTENBHOE 3aHATHE 110 TEME 1 KomnbrorepHoe
«Ctpoenue Becenennoit» o0opyioBaHue

96 - | HroroBoe MoOBTOPEHHE 3a KypC 5)

101 | ¢usuxm 7-9 xmaccos

102 | [IpoMexyTo4Hast aTTeCTAIHS 1

CnucoK JUTEepaTyphbl ¢ YKA3aHHEM NepeuHsl YI4eOH0-MeTOINYEeCKOro odecneyeHmsl,
CpeACTB 00VUEHNS M YJIEKTPOHHBIX 00pPa30BaTEeIbLHBIX PECYPCOB.

1. ®wuzswmka. 9 xi.: yuel. msa obmeoOpazosart. yupexaenuid. / A.B. [1épeimkun, E.M. I'yTHUK
M.: dpoda, 2019.

2. ®wusuka. 8 KII.: yue0. ais odmeoOpazoBat. yupexaeHuit. / A.B. [1€pemmkun, E.M. I'yTHHK
M.: dpoda, 2019.

3. ®wusuka. 7 ki.: yae0. s obmeoOpazosar. yupexaenuid. / A.B. [1€peimkun, E.M. ['yTHUK
M.: dpoda, 2018.

4. ®dwusuka. 9 kIacc: moypouHble Tianbl o yaeOuuky A.B. [1€peimkuna, E.M. ['yTHHK / aBT.-COCT.
H.JL.Ilenareituenko. — Bonrorpaxa: Yuutens, 2020. — 230 c.

5. ®wuswuka. 8 knacc: noypouHnsie miansl o yueOuuky A.B. [1€peimkuna, E.M. ['yTHUK / aBT.-cOCT.
H.JL.Ilenareituenko. — Bonrorpaa: Yuutens, 2019. — 230 c.

6. ®usmka. 7 Knacc: noypouHsie miansl no yueOuuky A.B. [1épeimkuna, E.M. I'yTHuK / aBT.-cOCT.
H.JL.ITlenareituenko. — Bonrorpaa: Yuutens, 2018. — 271 c.

7. O®wuswka: 3agauynuk: 9 — 11 ki1.: Yueb. mocobue mist o6eodpaszoBar. yued. 3aBeneHuid. — M.:
Hpoda, 1996. — 368 c.: wi. — (3agauauku «Ipodsn).

8. ®wusmka. Tectol. 7 — 9 xnaccel. Kabapaun O.®., Opnor B.A. Y4eOH. - meToa mocodbue. — 4-¢
u3., crepeotunt. — M.: JIpoda, 2000. — 96 c.: ui.

9. ®usuYeckuil FKCIIEPUMEHT B cpeAHe mikosie: Mexanuka. MoJiekynsipHas (Gpu3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [llmioB B.®. — M.: IIpocBemenne, 1989. — 255 c.: . —
(b-xa yuurens puzukm).

Humepnem-pecypcot:

1.bubaroTeka — Bce mo npeamery «Pusukay. — Pexxum gocrymna: http://www.proshkolu.ru
2.BuzeoonsiThl Ha ypokax. — Pexxum mocrtyna: http:/fizika-class.narod.ru

3.EnuHast koJuteKiust U(ppoBBIX 00pa3oBaTelibHbIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4 VNHTepecHble MaTepHaibl K ypokaM (U3UKH 10 TeMaM; TECThI [0 TeMaM; HarJIsAHbIC TOCOOUS K
ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. lludpossie 0OpazoBatenbHbIe pecypchl. — Pexum noctyna: http://www.openclass.ru

6. DnekTpoHHBIE yueOHUKH 110 (u3mke. — Pexxum gocryna: http://www.fizika.ru

Hugpopmayuonno-xommynukamuenvle cpeocmea:

1.OtkpbiTas ¢usuka 1.1 (CD).

2.KuBas ¢usuka. YueOHO-MeToanueckuit kommiekT (CD).

3.0t unyra no nasepa 2.0 (CD).

4.boneimas sHuuknonenus Kupunna u Medoaus (Bce npeamets) (CD).


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

5.Butpyanbsubie naboparopusie padoTsl o ¢usuke (CD).






	Содержание учебного предмета
	Физика и физические методы изучения природы
	Демонстрации (с использованием оборудования «Точка роста»)
	Механические явления
	Молекулярная физика и термодинамика
	Электрические и магнитные явления
	Демонстрации  (с  использованием  оборудования  «Точка  роста»)
	Квантовые явления
	Строение и эволюция Вселенной
	Введение (4 ч)
	Первоначальные сведения о строении вещества (6 ч)
	Взаимодействие тел (22 ч)
	Работа и мощность. Энергия(15 ч)
	Тепловые явления (25 ч)
	Электромагнитные явления (6ч)
	Световые явления (9 ч)
	Механические колебания и волны. Звук (16 ч)
	Электромагнитные явления (20ч)
	Строение и эволюция Вселенной (7 ч)
	Повторение (9 ч)
	Тематическое планирование с указанием количества часов, отводимых на освоение каждой темы

