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HOACHUTEJIBHAA 3AIINCKA.

Pabouas nmporpamma no ¢usuke ans 7-9 kiaccoB OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1.

®denepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B
Poccuiickoit ®deneparum» (¢ u3M. u 0., BCTyIl. B cuiy ¢ 01.09.2020).

[Nacmopr HamumoHanbHOro mnpoekTta «OOpazoBanue» (yTB. mnpesuguymoM CoBera IpH
[Ipesungente PO no crparernyeckoMy pa3BUTHIO M HAIMOHAJIBHBIM IMPOEKTAM, MPOTOKOI OT
24.12.2018 Ne 16)

l'ocynapctBennas mnporpamma Poccuiickoii ®enepanuu  «Pa3Butue obOpasoBanus» (yTB.
[ToctanoBnennem IlpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKICHUM  TIOCYyIapCTBEHHOM mporpaMMmbl  Poccuiickoii  ®enepauuu  «Pa3Butue
00pa3oBaHU.

[Mpodeccuonaneueiii cranmapt «llemaror (memaroruveckasi OEsATEIBHOCTh B JOIIKOJBHOM,
HayaJgbHOM OOIIlEM, OCHOBHOM 0OIIeM, cpeaHeM oOmeM oOpa3oBaHHH), (BOCIIHMTATEb,
yuutenb)» (pen. ot 16.06.2019) (Ilpukaz MunuctepcTBa Tpyaa W COIMATBHOM 3amuTel PO
ot 18 okts16pst 2013 1. Ne 544H, ¢ M3MEHEHUSIMH, BHECEHHBIMHM INpPHKa30oM MuUHHCTEpCTBA
Tpyna u corzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

MeTtoanyeckie peKOMEHAANNH TI0 CO3/IaHHUI0 U ()YHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHM3alMsaX, pPACIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MalbIX T[OpOJAAxX, LIEHTPOB
00pa30BaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJOTMUYCCKOW HarpaBieHHOCTeH («Touka pocrta)
(Y1BepxueHsl pacnopsbkeHueM MuHucTepeTBa mpocBelieHuss Poccuiickoin  @enepanuun
or 12 suBaps 2021 r. Ne P-6)

MeTtoanyeckie peKOMEHAANNU 10 CO3JaHHI0 M (DYHKIIMOHHPOBAHUIO JIETCKHX TEXHOIMApPKOB
«KBantopuym» Ha 06a3ze o00meo0pa3oBaTeIbHBIX OpraHu3anuii  (yTB. pacropsKEeHUEM
MunucrepctBa npocsenienus: Poccuiickoit ®eneparym ot 12.01.2021 Ne P-4).

[Iporpamma ocHoBHOTO o00mIeTo oOpazoBanms. Pusuka. 7 - 9 wmaccsl (aBTOpel: A.B.
[leperimikun, H.B. ®unonosuy, E.M. ['yrHuk). @usuka. 7-9 knaccel: paboune mporpammsl /
coct. ®50 E.H. Tuxonona - 5-e uzn., nepepad.-M.: [poda, 2015. — 400c.

[IporpamMMma ompezenser colaepkaHue M CTPYKTYpY y4yeOHOro Marepuala, MOCIel0BaTeIbHOCTb
€ro M3y4CHHsI, TyTH (OPMUPOBAHUS CUCTEMBI 3HAHWA, YMEHUHN U CTIOCOOOB JEATEIHHOCTH, Pa3BUTHS,
BOCIIUTAHUS U COLMATU3ALNY YUAILIUXCS,

[Ipenyiaraemasi mporpaMma peaanu3yeTcsi C TOMOIIBI0 Y4eOHO-METOANYECKUX KOMIUIEKTOB (YMK).

VMK 1i1 Kaka0ro Kjiacca BKIIOYAET:

VY4eOHuK, 3aJaYHIK, METOUYECKHE MATEPHAIIBI JJISl YIUTEIIsA, CAMOCTOSTEIIbHBIE U KOHTPOJIbHBIC
paboTsl,

TeTpab I JaOopaTOPHBIX padoT;

[InanupyroTes cnemyrome GopMbl OpraHu3aluy yaeOHOTo mpolecca:

(bpoHTaNbHbIE; KOJUJIEKTUBHbIE, TpYIIOBbIe; padoTa B ape; WHIAUBUAYaJIbHBIE.

B npenoaaBaHu NpeaMETa 6y,[[yT HCIIOJIB30BATLHCA CICAYIOMMUC TCXHOJIOTMHU U MCTO/IbI:

JTMYHOCTHO-OPHEHTHPOBAHHOE 00YYCHHE;
npobiaemMHoe 00ydeHue;

nuddepeHupoBaHHOe 00ydeHHE,

TEXHOJIOTUU 06y‘IeHI/Iﬂ Ha OCHOBC PCIICHUA 3aaa4,
METO/bl HHIUBUIYaIbHOTO O0yUCHHUS;

OcobeHHoe 3HAaYeHHE B MPEMNOAABAHUU (U3UKU MMEET IIKOJIBHBIA (PU3NYECKUN HKCIEPUMEHT, B
KOTOPBI BXOAAT JIEMOHCTPALMOHHBIA 3KCIIEPUMEHT W CaMOCTOSATENbHBIC JIa0OpaTOpHBIC PaOOTHI
yJaluxcsl Ha OCHOBE LU(POBOii 1abopaTtopuu.

]_[eJ'IbIO HU3y4YCHUA (1)I/I3I/IKI/I B OCHOBHOM IIIKOJIE SIBJISCTCS:
1) B HaNlpaBJICHUU JIMYHOCTHOI'O Pa3BUTUH



- BOCIIMUTaHUE TOTOBHOCTH OOYyYalOUIMXCS K CaMOpa3BUTHUIO M CaMOo00pa3oBaHMIO Ha OCHOBE
MOTHUBAIMH K 00YUEHHIO U TO3HAHUIO;

-opMHUpoBaHUE LIEHHOCTH 3/I0POBOr0 U 0e30MacHOro odpasa >KU3HH, IPaBUIl UHIUBUIYaJIbLHOTO U
KOJIJICKTUBHOTO 0€30MacHOr0 MOBEACHHS B YPE3BbIUANHBIX CHUTYAlUsIX, YIPOXKAIOMUX >KU3HU U
3JI0pOBBIO JIIOJIEH, MPaBUII MOBEICHUS Ha TPAHCIIOPTE U HA JOPOrax.

-BOCIIMTAaHUE YOESKIAEHHOCTH B BO3MOXKHOCTU I103HATh NPHUPOAY, HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUS JOCTHKEHUM HAayKH W TEXHOJIOTMM JUIsl JlajbHEHIero pa3BUTHUS 4YEIOBEUYECKOIro
o0111eCcTBa;

-pa3BUTHE YBa)XXEHUS K TBOpPLAM HAyKH M TEXHHUKH; OTHOIIEHUS K (U3MKE KaK K 3JIEMEHTY
00I11€4eIOBEYECKON KYIbTYPHI;

2) B MeTanpeIMeTHOM HANPaBJIeHUU

OCBOEHUE 3HAHUH O MEXAaHWYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX SBJICHMSX;
BEJIMYMHAX, XapaKTepU3YIOMIUX O3TU SBJICHUS; 3aKOHaX, KOTOPHIM OHHU MOJYUHSIIOTCS; METOoAax
HAy4YHOTO IO3HAHUS TNPHUPOJLI W (OPMHPOBAHUS Ha 3TOW OCHOBE MPEJICTABICHHH O (PHU3MUECKOM
KapTHUHE MUpAa;

OBJIa/ICHUE YMEHHUSMHU IPOBOAUTH HAOIIONEHUS NPHUPOJHBIX SBICHHUH, OMUCHIBATH M 0000IIATh
pe3ynbTaThl HAONIONEHUHN, WCIONb30BaTh MPOCThIE H3MEPUTENIbHBIE MPUOOPHl NI H3YYEHHUs
¢bu3nvecKux SBICHUHN; MPEICTABIATh pPE3yabTaTbl HAONIONEHUN WIM W3MEpPEeHUH B BUAe TaOIMIL,
rpauKOB U BBIABIATH HAa TOM OCHOBE AIMIUPUUYECKUE 3aBUCUMOCTH; IPUMEHSTh MOJTYYCHHbIC 3HAHUS
IUIsL OOBSICHEHHS pa3HOOOpa3HbIX MPHUPOJIHBIX SBJIEHUH W IPOLECCOB, NPUHIUIOB JEHCTBUSA
BaKHEHIIINX TEXHUYECKUX YCTPOUCTB, 7S pelleHus (PU3NUeCKUX 3a1au;

pa3BUTHE TIO3HABATEJIbHBIX MHTEPECOB, HMHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B
mporecce pemeHus (U3MYeCKUX 3a4ady M BBIMOJIHEHHUS HSKCIEPUMEHTANIBHBIX HCCIEIOBAHUMN;
CIIOCOOHOCTH K CaMOCTOSTEIHbHOMY MPHOOPETCHUIO HOBBIX 3HAHWN TO (DU3WKE B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTSIMU U UHTEPECAMH;

- HCHOJb30BaTh KOMIBIOTEPHBIE  TEXHOJIOTUHU Ui pemieHus HMHQOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX Y4eOHBIX 3aJa4, B TOM YHKCJE: BBIUMCICHHE, HANHCAHHUE MHCEM, COYMHECHHIA,
JOKJIA/IOB, pedepaToB, CO3IaHNE PE3EHTALNHN H 1p.;

IlnaHupyeMble pe3yJibTAThl OCBOEHHS Y4eOHOTro npeameTa « Puznkay.
JInyHOCTHBIMM pe3yJbTaTamMu o0ydeHus Gpu3nke B 7-9 Kinaccax SBISIOTCS:

e Cc(hOPMHUPOBAHHOCTh  IIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKUX
CHocoOHOCTEH yuarmmxcs;

e yOEXIECHHOCTh B BO3MOXXHOCTH TIO3HAHUS TMPUPOABI, B HEOOXOJUMOCTH Pa3yMHOIO
UCIIONB30BAHUSl  JIOCTIDKEHMH HAyKd MW TEXHOJOTMH JUIsi  JalbHEWIIero pa3BUTHUS
YeJIOBEYECKOr0 OOIIECTBA, YBAXKCHHUE K TBOPIIAM HAYKU U TEXHHUKH, OTHOIICHUE K (DPHU3UKE KaK
3JIEMEHTY 00111e4esIOBEYECKON KYIIbTYPBI;

® CaMOCTOSTEIHHOCTh B IPUOOPETSHUN HOBBIX 3HAHUN U MPAKTUICCKUX YMCHHIA,

® TOTOBHOCTHh K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBHM C COOCTBEHHBIMH HHTEPECAMH H
BO3MOXKHOCTSIMU;

e MOTHBAIMs OOpa3oOBaTEIbHON  JEATENFHOCTH IIKOJBPHHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (opmupoBaHUE IIEHHOCTHBIX OTHOIIEHUN APYr K JAPYry, YUWUTENIO, aBTOpaM OTKPBITUHA U
n300peTeHuH, pe3ybTaTaM OOy4IeHHS.

e MeTanpeaMeTHBIMH pe3yJbTaTaMu oOydeHus pusuke B 7-9 Kiaccax SBISIOTCS:

® OBJAJICHHE HaBBIKAMH CaMOCTOSITEJIBHOTO TNPUOOPETEHHs] HOBBIX 3HAHHWM, OpraHu3aluu
y4eOHOI JNeATeNbHOCTH, TOCTAaHOBKH II€JeH, TUTAHUPOBAHUS, CAMOKOHTPOJII W OICHKH
pe3ynbTaTOB CBOEH NEATENbHOCTH, YMEHUSAMH TPEIBUIETh BO3MOXKHBIE PE3YNbTAThl CBOHMX
JICHCTBHIA,

® T[OHUMaHHE DPAJNTMYUN MEXKAYy UCXOAHBIMU (PaKTaMU U TUMOTE3aMH JJIsl UX OOBSCHEHUS,
TEOPETUUYECKUMH MOJEIAMH U pEalbHbBIMH OOBEKTaMHU, OBIAJCHHE YHHBEPCAJIbHBIMU
y4eOHBIMU JIEUCTBUSAMH HAa TpPHMEpax THUIOTE3 I OOBSICHCHHS HW3BECTHBIX (AKTOB U
9KCIIEPUMEHTAILHON MPOBEPKHU BBIIBUTAEMBIX THIOTE3, pa3pabOTKH TEOPETHUECKUX MOeNen
MPOLECCOB WIIH SIBJICHUI;



¢dbopMupoBaHUEe YMEHMH BOCHPHUHHMMATh, NepepadaThiBaTh M MPEbSIBISATh HUHDOpPMALMIO B
CJIIOBECHOH, 00pa3HOM, CHMBOJMYECKOH Qopmax, aHaIu3UpoBaTh M IepepadaThiBaTh
NOJYYeHHYI0 HMH(OpMalUi0 B COOTBETCTBUU C IIOCTABIEHHBIMH 3aJayaMH, BBIJIEIAThH
OCHOBHOC COJACPKAHUEC MPOYHUTAHHOI'O TCKCTA, HAXOAWTb B HCM OTBCTHI HAa IOCTABJICHHBLIC
BOIIPOCHI U M3JIarath €ro;

MpPUOOPETEHUE OIbITA CAaMOCTOATEIBHOTO TIOWCKA, aHaiu3a W oTOopa uHdOpMamuu c
HCIIOJIb30BAHUCM Pa3JIMYHBIX HMCTOYHUKOB H HOBBIX HH(bOpMaI_II/IOHHBIX TEXHOJIOTHH JJIsA
pelieHus Mo3HaBaTeIbHbIX 3a/1a4;

Pa3sBUTHUC MOHOJIOTHYECKOH H I[HaHOFH‘IeCKOfl pc€ur, YMCHHA BbIpa)XaTb CBOU MBICIIU U
CHOCOOHOCTH BBICIYHIMBATh COOECETHHKA, TTOHUMATh €ro TOYKY 3PEHUs, MPU3HABAThH MPaBO
JPYroro 4elioBeKa Ha MHOE MHEHHUE,

OCBOCHHUEC TIPHUCMOB I[GP'ICTBPIfI B HCCTAHAAPTHBIX CUTYyaAlUAX, OBJIAJCHHUC 3BPUCTUUCCKUMU
METOJIaMU pelIeHUsI Mpolem;

dbopmupoBaHne YMEHUI pabOTaTh B TPYIINE C BHIMIOJHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH,
MpEACTABJIAThL U OTCTAUBATH CBOU B3TJIAAbI U y6C)KII€HI/ISI, BCCTU JUCKYCCHUIO.

IIpeaMeTHBIMH pe3yJibTaTaMHU 00y4eHUs1 pu3HKe B 7-9 Kiaccax sIBIAAIOTCH:

(dbopMUpOBaHUE MPEACTABICHUN O 3aKOHOMEPHOH CBSI3M U MMO3HABAEMOCTH SIBJICHUU TPUPO/IBI,
00 OOBEKTHBHOCTH HAYYHOT'O 3HAHUS; O CHCTEMOOOpasyromei poiu (GU3MKU Ui Pa3BUTHSA
JpPYrUX €CTECTBEHHBIX HAayK, TEXHHKM M TEXHOJOTHMH; HAy4YHOTO MHMPOBO33PEHUS KakK
pe3yiabTaTa U3y4eHus: OCHOB CTPOCHHSI MaTepuu U (yHIaMEHTaIbHbBIX 3aKOHOB (PU3UKU;
3HaHMUS O MPUPOJIE BKHEHUIIMX (PUINYECKUX SBICHHM OKpPY)KAIOIIEro MUpa M MOHMMAaHHE
CMBICIIa (PU3NIECKUX 3aKOHOB, PACKPBIBAIONINX CBSI3b U3YUCHHBIX SBICHUM;

¢opMHpOBaHUE TE€PBOHAYAJBHBIX IMPEACTABICHUH O (QU3MUECKON CYIIHOCTU SIBICHUMN
OpUPOIbl (MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX M KBAHTOBBIX), BHJaX MaTepuUu
(BemwiecTBO M MOJE), ABKEHUH KaK CIIOCOOE CYIIECTBOBAHUS MAaTEpUH; YCBOCHHUE OCHOBHBIX
UJEH MEXaHHMKH, aTOMHO-MOJIEKYJISIPHOTO YYE€HHMS O CTPOCHUM BEIIECTBA, DSJEMEHTOB
AIIEKTPOAMHAMUKMA M KBAaHTOBOM (DM3HMKHM;, OBIaJeHHE NOHATHUHHBIM ammapaToM |
CHUMBOJINYECKUM SI3bIKOM (PU3UKU;

YMEHUS IOJIB30BAaThCA METOJAMH HAydyHOI'O HCCIEAOBAHUS SIBICHUW IPUPOABI, IPOBOJUTH
HAOMO/IeHUs, TUIAHUPOBATh M BBHIMOJHATH OKCIEPUMEHTHI, 00padaThIBaTh PE3yIbTAaThI
U3MEpEHUIl, IPEACTABIATh PE3YAbTAThHl U3MEPEHUH C TTIOMOIIBIO Ta0IuIl, rpa@uKoB U HopMyII,
OoOHapyXHBaTh 3aBHCHUMOCTH MEXNYy (U3MUECKUMU BEIWMYMHAMH, OOBSICHATH MOJTYyYCHHBIE
pe3yibTaThl U J€1aTh BBIBOJIbI, OLIEHUBATh TPAHUIIBI IOTPEIIHOCTEN PE3YJIBTATOB U3MEPEHU;
YMEHUSI NPUMEHATh TEOPETHUECKUE 3HAHMS MO (U3MKE Ha MPAKTHUKE, pemaTh (pusnmyeckue
3a/1a4M Ha IPUMEHEHHUE MOTYYCHHBIX 3HAHUIA;

YMEHUSI U HABBIKA MPUMEHATH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS MPUHIIUIIOB JCUCTBUS
BOKHEHIINX TEXHUUYECKUX  YCTPOWCTB, (pabOTHI) MaIIMH M  MEXaHH3MOB, CpPEICTB
NEPEIBIKEHUSI U CBS3M, OBITOBBIX NPHUOOPOB, MPOMBIIIICHHBIX TEXHOJIOTHUYECKHX
NPOIIECCOB, PEIICHUS] ~ MPAaKTUYECKUX  3a/7a4  [OBCEJHEBHOM  JKM3HH, oOOecreueHHs
0€30MacHOCTH CBOEH KH3HU, PAllMOHATIBLHOIO MPHUPOAOIOIB30BaHUS U OXPAHbI OKPYKaIOILIEH
Cpeabl; BIUAHUA TEXHUYECKUX YCTPOMCTB Ha OKPYXKAIOLLYIO CPEAY;

OCO3HAaHHE BO3MOXKHBIX ITPUUYUH TEXHOTEHHBIX M SKOJIOTHYECKHX KaTacTpod.

OCO3HaHHE HEOOXOJUMOCTH MPUMEHEHHUS MJOCTMKeHUH (U3MKM UM TEXHOJOTUH s
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

OBJIQJICHHE OCHOBaMHU O€30MAaCHOTO0 WCIOJb30BAHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
3JIEKTPUYECKUX U MAarHUTHBIX I1OJIE€H, SJIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHbIX HOHU3UPYIOIIMX M3JIy4eHUH BO M30€kKaHHWE HMX BpPEIHOIO BO3JEHCTBHA
Ha OKpPYXaIOILIyI0 CPEeAy U OpraHU3M 4YeJIOBEKa;

¢dopmupoBaHne yOexIeHUs B 3aKOHOMEPHON CBSA3M M MO3HABAEMOCTHU SIBIICHUHA TPUPOJBI, B
O00BEKTUBHOCTH HAYYHOTO 3HAHMsI, B BHICOKOW IIEHHOCTH HAYKHU B Pa3BUTHH MaTE€pHAIBLHOU U
JYXOBHOH KYJIBTYPBI JIFOJIEH;

pa3BUTHE TEOPETHYECKOT'O MBIIUICHHS HAa OCHOBE (DOPMUPOBAHHMS YMEHUH YCTaHABIMBATDH
dakThl, paznu4aTh NPUYUHBI M CIEJCTBHUS, CTPOUTh MOJEIU U BBIABUTATH THUIOTE3bI,



OTBICKMBAaTh W (OPMYJIHPOBATH OKA3aTEIbCTBA BBIABUHYTHIX THUIOTE3, BBIBOJUTH W3
9KCIEPUMEHTAIIBHBIX (PAKTOB U TEOPETUUECKUX MOJiesIel (hu3ndyecKue 3aKOHbI;

® Dpa3BUTHE yMEHUs IUIAaHUPOBATh B IOBCEJIHEBHOW XHM3HM CBOM JCHCTBUSA C NPUMEHEHUEM
MOJYYCHHBIX 3HAHWW 3aKOHOB MEXAaHWKH, DJIEKTPOJAMHAMHUKH, TEPMOJAWHAMHUKH H TETUIOBBIX
SIBJICHUH C LIeJIbI0 COEpEeXEeHUs 3/J0POBbS;

e (opMupOBaHME MPEICTABICHUNA O HEPALMOHAJILHOM HCIOJIb30BAaHUU MPUPOJHBIX PECYPCOB U
OHEPTUH, 3arpsA3HEHUHM OKPYKAIOUIeH Cpelnbl KaK CIEACTBUE HECOBEPIICHCTBA MAIIMH U
MEXaHU3MOB.

¢ KOMMYHHKATHBHBIE YMEHHS: TOKJIAJBIBATh O PE3YIbTaTaX CBOETO MCCIIEIOBAHMS, y4aCTBOBATh
B JIUCKYCCHH, KPATKO U TOYHO OTBEYATh Ha BOIMPOCHI, UCIOIH30BATH CIIPABOUHYIO JINTEPATYPY
U Ipyrue UCTOYHUKN HH(POpMAIUH.

BbINyCKHUK HAYYHTCH:

coOmronarh mpaBuia 0€30MacCHOCTH W OXpaHbl Tpyda Hpu padbore ¢ yuyeOHBIM U JabOPaTOPHBIM
o0opynoBaHueM;

MMOHUMATh CMBICT OCHOBHBIX (PH3MUYECKUX TEPMHUHOB: (U3NYECKOE TeJ0, (U3UYECKOE SIBICHHE,
¢du3nveckas BeIMYNHA, €IUHUIIBI U3MEPEHHUS;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXXKHO pEHIMTh TpPHU TMOMOIIK (HU3HIECKHX METOIOB;
aHaJTU3UpPOBaTh OTIENIbHBIE ATalbl MPOBEIEHUS MHCCIIEJOBAaHUN M WHTEPIPETHPOBATH PE3YIbTAThI
HAOJIIOIEHUN U OIBITOB;

CTaBUTh OMBITHl 10 HCCIEAOBAHUIO (DU3NYECKHX SIBICHUNA WM (U3NYECKHX CBOWCTB Ten Oe3
WCIIONIB30BaHUS TPSIMBIX HW3MEPEHHH; Tpu 3ToM (popMynupoBaTh MpobieMy/3ajady ydeOHOTO
HKCHEPUMEHTa; CcOOMpaTh YCTAaHOBKY U3 TMPEIJIOKEHHOIO OO0OpYIOBaHHUS; INPOBOAUTH ONBIT U
(GbopMynIMpOBaTh BBIBOJIBI.

[Mpumedanue. Ilpu mpoBeneHUH HcciaenoBaHUsA (PU3MYECKUX SBJICHUNH W3MEPHUTENbHBIE MPHOOPHI
UCTOJB3YIOTCS JIMIIb KaK JAaTYUKU M3MEpPEHHs (PU3MUECKUX BEIUUYMH. 3allUCH MOKa3aHUM MHpsSMBIX
M3MEPEHUH B 3TOM Cllyyae He TpeOyeTcs.

IIOHUMATbh POJIb FIKCIIEPUMEHTA B IOJIYYEHUU HaAyYHOU MH(POPMALINY;

MIPOBOJUTH MPSIMBIE M3MEpPEHUs] (U3UUECKUX BEIMYUH: BPEMSs, pacCTOSHUE, Macca Teja, 00beM,
cujla, TeMIepaTypa, aTMOc(epHOe MAaBICHHME, BIAXKHOCTb BO3[yXa, HANpsIKEHHE, CHUJIAa TOKa,
panuanoHHbl (GOH (C HMCIOJIB30BAaHUEM JO3MMETPAa); MPH 3TOM BBIOMPATh ONTHUMAJIBHBIA CHOCOO
M3MEPEHHUs ¥ UCIIOIb30BATh MPOCTEHIINE METO bl OLIEHKU MOIPEIIHOCTENH N3MEPEHHH.

[Ipumeuanue. Jlrobast yuyeOHasi mnporpamma JoJDKHa OO€CHeuYMBaTh OBJAJACHUE MPSIMBIMU
U3MEPEHUSMU BCEX MEPEUUCIICHHBIX (PU3NYECKUX BEUYHH.

MIPOBOJUTH HCCIIEZIOBAHUE 3aBHCUMOCTEH (M3WYECKHX BEIUYMH C HCIIONB30BAaHUEM MPSIMBIX
U3MEPEHUH: TpPH STOM KOHCTPYHUPOBaTh YCTAHOBKY, (DUKCHUPOBATh pPE3yibTaTbl IOJy4YCHHON
3aBHCUMOCTH (PM3UYECKUX BEIUYMH B BHUJE TAOIHUI U TPapHUKOB, JeNaTh BBIBOJBI MO pe3ybTaTaM
HCCIIeIOBaHMS,

MIPOBOJIUTH KOCBEHHBIC M3MEPECHUsT (PU3NYECKUX BEJIMUYUH: MIPU BBHIMOJHEHUH U3MEPEHUI coOnuparth
HKCHEPUMEHTAJbHYIO YCTaHOBKY, CJeIys MPEeAJOKEHHOM MHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MTOJTyYEHHBIE PE3YAbTATHI C YUYETOM 33/IaHHOW TOYHOCTH N3MEPECHUH;

aHaJIU3UPOBaTh CUTYallUd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HHUX IPOSBICHUE
M3YUCHHBIX (PH3MUECKUX SIBICHUH MM 3aKOHOMEPHOCTEH W MPHUMEHSITh UMEIOIIUECS 3HAHUS U UX
OOBSICHEHHUS;

[IOHUMAaTh MPUHLUIBI JCHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh IPH BHIIOJIHEHUHU Y4E€OHBIX 33]1a4 HAYyYHO-NOMYJISIPHYIO JIUTEPATYPY O (PU3HUECKUX
ABJICHUSIX, CIIPABOYHbIE MaTepualibl, pecypchl IHTepHeT.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

0CO3HaBaTh IICHHOCTh HAayYHBIX HCCIIEOBAaHUI, posib (PU3MKU B pacCIIMPEHUU IpPEICTaBICHUN 00
OKpY’KaloIlleM MHUpE U €€ BKJIaJl B YJIy4llIeHHE KauecTBa )KU3HU;

WCIOJB30BAaTh NPUEMBl TMOCTPOCHHA (U3MYECKHUX Mojened, TMoucka u  (HOPMYIHPOBKHU
JI0Ka3aTelbCTB  BBIABUHYTBIX TMIIOT€3 U TEOPETUYECKUX BBIBOJAOB HAa OCHOBE HSMIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;



CpPaBHMBAaThb TOYHOCTb HM3MEpPEHUs] (PU3MUECKUX BEJIMYUH [0 BEJIWYMHE HUX OTHOCUTENIbHOMN
IOTPEIIHOCTH IIPU NIPOBEIECHNUN NPSIMbBIX U3MEPEHUN;

CaMOCTOSITEJIbHO TNPOBOAMTH KOCBEHHBIE H3MEPEHUS U MCCIENOBaHUS (DU3MYECKUX BEIMUYMH C
UCTIOJIb30BAaHUEM pPAa3IMYHBIX CHOCOOOB H3MEpeHHs (U3NUYECKUX BEJIHYMH, BBIOMpPATh CpeaCTBa
U3MEpEHUs C yIeTOM HEeO0OXOAMMON TOYHOCTH U3MEpPEHH, 000CHOBBIBATH BBIOOP cr1oco0a N3MEPEHMUS,
aJIeKBaTHOTO ITOCTABJIEHHOM 3a/1aue, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOITYYEHHBIX PE3YIIbTATOB;

BOCIIPUHMMATh HMH(OpManuio (U3NYECKOro COJACpXkKAHUA B HAy4YHO-TIONMYJSIPHOM JMTepaType U
CpeIcTBax MacCOBOM MH(POPMALIMU, KPUTUYECKH OLIEHUBATH MOJTYYEHHYIO HHPOPMAIIHIO, aHATH3UPYS
ee coJiepKaHue U JJaHHbIe 00 UCTOYHUKE HH(OPMAITUH;

CO3/1aBaTh COOCTBEHHBIE NMMCHbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MYECKHUX SIBJICHUSX HA OCHOBE
HECKOJIbKUX HCTOYHHMKOB HMH(OpMAILUKM, CONPOBOXKIATh BBICTYIUIEHHE IIPE3CHTALMEH, Y4YUThIBas
0COOEHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanu4yeckue siBJ1eHHS
BbInyCKHUK HAYYHTCSH:

pacrno3HaBaTb MEXaHMUYECKHE SIBICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUHM OCHOBHBIE
CBOMCTBA WJIM YCJIOBUSA NPOTEKAaHUS STUX SIBICHUN: PAaBHOMEPHOE M HEPaBHOMEPHOE JBH)KEHUE,
PaBHOMEpPHOE M DPABHOYCKOPEHHOE MNPSMOJIMHEHHOE JBMKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBIDKEHUS, CBOOOJHOE TMAJEHUE TeJl, PAaBHOMEPHOE [BM)KEHHE 110 OKPYXHOCTH, WHEpPIIHS,
B3aMMOJEHCTBUE TEJI, PEAaKTUBHOE JBIKCHHE, IIepeada NaBICHUS TBEPABIMU TEIaMHU, )KUIKOCTIMHU U
ra3aMu, aTMOC()E€pHOE JJaBJIE€HUE, NIABAHUE TEJ, PABHOBECHE TBEP/BIX TEJ, UMEIOUINX 3aKPEIUICHHYIO
OCb BpalleHUs, K0oJebaTeIbHOE ABMKEHHIE, PE30HAHC, BOTHOBOE JIBM)KEHUE (3BYK);

ONMCHIBaTh M3YYCHHBIE CBOMCTBA TeJl W MEXaHMYECKUE SBJICHUS, HCIONB3ysd (U3MUYECcKHe
BEJIMYMHBL: IIyTh, IEPEMELICHNE, CKOPOCTh, YCKOPEHHE, IIepuo]] oOpalleHus, Macca Tela, MIIOTHOCTh
BELIECTBa, CWiIa (Ccuja TSIKECTH, CUJa YIPYrocTH, CuUja TpPEHHWs), NaBICHHE, HMIIYJIbC Tea,
KMHETHYeCKasi SHEeprus, MOTeHIHaIbHasl SHEPrusi, MeXaHuueckass paboTa, MEXaHUUECKasi MOIHOCTb,
KIIJI npu coBepuieHun pabOTHI C MCIOIB30BAHUEM MPOCTOIO0 MEXaHU3Ma, CHJIa TPEHHUS, aMIUIMTY/a,
NEepuoJl U 4acToTa KojeOaHWH, JUIMHA BOJHBI U CKOPOCTb €€ PAacHpOCTPaHEHUs; MPU ONHCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIWYHMH, UX O0O3HAYCHHS W €IUHUIIBI
U3MEPEHUs, HaXOIUTh (OPMYINbI, CBSI3bIBAIOIIME AAHHYIO (U3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PU3NIECKON BEJTMIUHBI;

aHaJTU3UpoOBaTh CBOICTBAa TeJl, MEXaHUYECKUE SBICHUS M IPOLECCHI, MCIONB3ys (u3nuecKue
3aKOHBI: 3aKOH COXPAHEHUs SHEPrHMH, 3aKOH BCEMUPHOIO TATOTEHMS, NPUHLUI CYNEPIIO3ULUN CUJI
(maxoxxnenue paBHoaeicTByromei cumbl), [, IT u Il 3akonsl HpioTOHA, 3aKOH COXpaHEHHS UMITYIIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; ImpH ATOM pas3jinyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAIKEHUE;

pasznuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJIENeil: MaTepuanbHas TOuKa,
MHEpLHaIbHas CUCTEMA OTCUETA,

pelaTh 3a/a4M, UCIOJIb3Ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHHs SHEPrHH, 3aKOH BCEMUPHOTO
TAroTeHUsA, NpuHUUN cyneprnoduuuu cui, I, I u I 3akonsr HeloTOHA, 3aKOH COXpaHEHMS MMITYJIbCA,
3akoH ['yka, 3akoH Ilackains, 3akoH Apxumezna) u GopMyJibl, CBSI3bIBAIOLINE (PU3HUECKUE BEIUYMHBI
(myTh, CKOpPOCTb, YCKOpPEHME, Macca Teljla, INIOTHOCTh BEIECTBA, CHJIA, JABJICHUE, MMIIYJIBC TEla,
KMHETUYECKasi SHEprus, MOTeHIMAIbHAs YHEPrusi, MeXxaHuueckas pabora, MeXxaHHYecKas MOLIHOCTb,
KIIZI mpocToro MexaHnusma, cuja TPEHUsS! CKOJIbXEeHHS, KOd)DUIIUEHT TpeHHs, aMIUIUTYa, IEPUOI U
4yacToTa KoJieOaHUil, AJMHA BOJHBI M CKOPOCTh €€ PACHpPOCTPAHEHHUs): Ha OCHOBE aHaJIM3a YCIOBUS
3aJaun 3alKCHIBAaTh KPAaTKOE YCIOBUE, BBIIEIATH (DU3UYECKHE BEIMYHHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOAMMBIE MJIsi €€ PpELIeHUs, MPOBOJUTH pacueTbl M OLIEHUBATh PEAJbHOCTh MOJYYEHHOTO
3HAa4YeHUs1 PU3NIECKOI BETHUUHBI.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

HCIIOJIb30BaTh 3HAHUS O MEXAHUYECKHUX SIBJICHHUAX B IIOBCEJIHEBHOM JKM3HU MJIs OOecredeHus
0€30I1acCHOCTH MpH OOpAIEHUH C NPUOOpPaMHU U TEXHHYECKMMH YCTPOHCTBAMH, U COXPAHEHUS
3I0pPOBbSI M COOJIIOZICHNST HOPM 53KOJOTMYECKOTO TOBEACHUS B OKpPYKAIOUIEH cpene; NMPUBOIUTH
IpUMEpPbl NPAKTUYECKOTO HCMONb30BaHUS (DU3NYECKMX 3HAHUH O MEXaHMYECKHX SIBICHHUAX U
¢u3NYeCKNX 3aKOHAX; TPUMEPHI HUCIIOJNB30BAaHUS  BO30OHOBIISIEMBIX HCTOYHHUKOB OSHEPTHH,
9KOJIOTMUYECKUX MOCIIEICTBUN UCCIIEIOBAHNS KOCMUYECKOTO IPOCTPAHCTB;



pasznuyarth TpaHUIBl NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHMMAaTh BCEOOIIMH XapakrTep
(byHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHHMYECKOW HHEPIUH, 3aKOH COXPAHEHUS
UMIIYJIbCA, 3aKOH BCEMHUPHOIO TATOTEHUS) U OTrPAHUYEHHOCTb MCIIOJb30BAHMS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

HaXOJUTh aJIeKBATHYIO MPEII0KEHHON 3aaue (HU3HMUECKyI0 MOelb, pa3peniatb IpodieMy Kak Ha
OCHOBE MMEIOIMXCS 3HAHUI [I0 MEXAHUKE C MCIOJIb30BAaHUEM MAaTEMAaTHUECKOr0 anmapara, Tak U pu
ITOMOILIY METOAOB OLICHKH.

TenoBble ABJICHUSA
BbInycKHUK HAYyYHTCS:

pacro3HaBaTh TEIUIOBBIE SBJICHHS U OOBICHATH Ha 0aze MMEIOIIMXCS 3HAHUN OCHOBHBIE CBOMCTBA
WIA YCJIOBUS TNpPOTEKaHWs ATUX sABICHWH: nuddys3us, n3MeHeHHe oObeMa Tel HpPU HArpeBaHUU
(oxmaxkaeHun), OoJbIIas CKMUMAEMOCTh Ta30B, Maylas CKMMAaeMOCTh >KUIKOCTEH M TBEPABIX TEII;
TEIUIOBOE PAaBHOBECHUE, UCIIAPEHHE, KOHJEHCALMsl, TUIABJICHNE, KPUCTAJUIN3aLUs, KUIICHHE, BIaKHOCTD
BO3/lyXa, pa3JIW4HbIE CNOCOOBI TeIulonepeaayn (TEIIONPOBOJIHOCTb, KOHBEKLHUS, H3IyYEHHE),
arperaTHble COCTOSIHUS BELIECTBA, MOIVIOLICHUE YHEPTUU NIPU MCIIAPEHUH JKUIKOCTH U BBIJCIICHHE €€
IIpY KOHJEHCAIMK [1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHHUS;

OIUCHIBATh M3YYECHHBIE CBOICTBA TEJl W TEIUIOBBIE SBICHMSA, UCHONb3Ys (U3NYECKUE BEJIWUYMHBI:
KOJIMYECTBO TEIUIOThl, BHYTPEHHSS DHEPIrUs, TEMIIepaTypa, yIelbHas TEIJIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJICHUS, yIellbHas TeIUloTa MapooOpa3oBaHMs, yJeNbHAas TEIUIOTa CrOpaHMs
TOIIMBA, KOX(P(PHUIMEHT MOJNE3HOT0 ACHCTBUS TEIUIOBOTO JIBUTATENs; TMPU OMHCAHWUU TPABHIBHO
TPaKTOBaTh (U3NYECKUH CMBICI HUCHOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHMS M €AMHUIBI U3MEPEHMS,
HaXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (HU3MUECKYIO BEIWYMHY C JIPYTMMH BEIHMYMHAMH,
BBIUHUCIIATh 3HaUCHHE (PU3NUECKON BEINUNHBI;

aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJIEHMSI U MPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS
aTOMHO-MOJIEKYJIIPHOT'O YYEHHS O CTPOEHUH BEILECTBA U 3aKOH COXPAHEHUS DHEPIUH;

pa3nuyaTh OCHOBHBIC NMPU3HAKHM M3YYEHHBIX (DU3MYECKUX MOJENIeH CTPOCHUs Ta30B, KUAKOCTEH U
TBEPABIX TEI;

MIPUBOJIUTH MPUMEPHI TPAKTUIECKOTO MCIIOB30BaHMS (PU3UYECKIX 3HAHHA O TETUIOBBIX SIBICHUSX;

pemaTh 3aJa4yM, UCHOJIb3YysS 3aKOH COXpaHEHMs HSHEPIMH B TEIUIOBBIX Ipoleccax U (popMyIbl,
CBSI3bIBAIOIIME (PU3MUYECKHIE BEIMYMHBI (KOJIMUYECTBO TEIUIOTHI, TEMIIEpaTypa, yAelIbHas TeIUIOEMKOCTh
BEIIIECTBA, y/eJbHAs TEIUIOTA IUIABJICHMS, yAeNbHas TEIUIoTa MapooOpa30BaHUs, ylelbHas TeIioTa
CTOpaHUs TOIUIMBA, KOA(M(QHUIIMEHT IOJIE3HOTO ACHCTBUS TEIUIOBOTO JBHUTATENs): HA OCHOBE aHAJIN3a
YCIIOBHS 3aJaud 3alUChIBATh KpPATKOE YCJIOBUE, BBIAEIATh (DU3MYECKHE BEIMYMHBI, 3aKOHBI U
dbopmynbl, HEOOXOMUMBIE Ui €€ pElIeHHs, MPOBOIUTH pacdyeThl W OICHMBATH PEaJHHOCTH
MOJIy4EHHOT'0 3HaYeHUS (PU3NYECKON BEJINUHHBIL.

BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

UCIOJb30BaTh 3HAHMA O TEIUIOBBIX SIBJICHUAX B TIIOBCEJIHEBHOW JKM3HM M OOecledYeHUs
0€30MacHOCTH NpU OOpalieHuH ¢ NpuOopaMu U TEXHUYECKHUMH YCTPOMCTBaMH, Uil COXpPaHEHUs
3I0pOBbSl M COOJIIOZIGHUS HOPM 3KOJIOIMYECKOrO IOBEACHUS B OKpYKalolleld cpeie; MPUBOIUTH
IPUMEPBl SKOJIOTMUECKUX IOCIEACTBUNA pabOoThl JBUraTesieil BHYTPEHHETO CropaHUs, TEIJIOBBIX U
TUIPO3JIEKTPOCTaHIINM;

pasznuyarth TpaHUIBl MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep
(byHIaMEeHTaIbHBIX (DU3MYECKHX 3aKOHOB (3aKOH COXPaHEHHsS PHEPruU B TEIJIOBBIX IpOIEccax) U
OTrPaHUYEHHOCTD UCIOJIB30BAaHNUS YACTHBIX 3aKOHOB;

HAXOJUTh aJICKBATHYIO MPEIOKEHHON 3a1aue (PU3MUYECcKy0 MOJIETb, pa3peliaTh mpodieMy Kak Ha
OCHOBE MMEIOIIUXCSA 3HAHWM O TEIUIOBBIX SIBICHUSAX C MCIOJIB30BAHMEM MAaTEMaTHYECKOIO amlmnapara,
TaK ¥ IPU MOMOLIN METO0B OLICHKH.

DJIEKTPUYECKHE H MATHUTHBIC SIBJICHHUA
BbinmycKHHUK HayuHnTCSE:

pacno3HaBaTh 3JEKTPOMArHUTHBIC SIBIEHUS U OOBACHATh HA OCHOBE UMEIOIINXCSI 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBMSI IPOTEKAHUS 3TUX SIBJICHUI: AJIEKTpU3ALMs TeJl, B3aUMOJEHCTBUE 3apsiOB,
JIEKTPUYECKUII TOK M ero JeicTBus (TEmIoBOe, XMMUYECKOE, MarHuTHOE), B3auMoJeiicTBHE
MarHuTOB, JEKTPOMAarHUTHas MHAYKLMS, A€MCTBUE MarHUTHOTO MOJsl HA MPOBOJAHMK C TOKOM M Ha
IBUKYIIYIOCA 3apsDKCHHYIO YacTHIly, ACHCTBHE JJIEKTPUYECKOrO IOJs Ha 3apsHKCHHYIO YacTHILY,



AJICKTPOMArHUTHBIC BOJIHBI, NPSIMOJIMHEHHOE PAcCHpOCTPAHEHUE CBETa, OTPAXKCHUE U TPEIIOMIICHHE
CBETa, TUCIIEPCHUs CBETA.

COCTaBIISITh CXEMbI 3JIEKTPUUYECKUX LIENel C MOCIeN0BaTeIbHBIM U MapauleIbHbIM COCTUHEHUEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE O0O03HAYCHHs SJIEMEHTOB JJCKTPHUECKHUX Iened (MCTOYHUK TOKa,
KITIOY, PE3UCTOP, PEOCTAT, JIAMITOYKA, aMIIEPMETP, BOJILTMETD).

WCIIONIb30BaTh ONTHUYECKHUE CXEMBI IJs TIOCTPOSHUsT H300pakeHWid B IUIOCKOM 3epKaje H
cobuparoIen TuH3e.

OINKCHIBATh W3YYCHHBIC CBOMCTBA TN M DJICKTPOMATHUTHBIC SIBICHHS, HCIONB3Ysd (PUINUECKUE
BEJIMYMHBI: DJIEKTPUYECKUM 3apsi, Cula TOKa, OJJIEKTPUYECKOE HAIPSKEHHUE, DIIEKTPUUYECKOE
COTIPOTHUBIICHHUE, YACIbHOE COMPOTUBIICHHUE BEIIECTBA, Pa00Ta SMEKTPHUUECKOr0 OIS, MOIITHOCTh TOKa,
(oKyCcHOE pacCTOSHUE M ONTHYECKas CUJa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETA; NPU OMHMCAHUH BEPHO TPAKTOBATH (PU3UUYCCKUN CMBICI HUCIIOJIb3YEMbIX BEIHYWH, X
0003HAYEeHHsI M €JAMHULIBI MU3MEPEeHMs; HaXOIUTh (HOPMYIbI, CBSA3BIBAIOLIUE MAHHYIO (DU3HMUECKYIO
BEJTMYUHY C JPYTUMHU BETUIMHAMU.

aHAJIM3UPOBATh CBOICTBA Tell, IJEKTPOMArHUTHBIE SIBJICHHS U MPOLECCHI, UCTIONB3Yys (U3NYECKHe
3aKOHBI: 3aKOH COXPaHEHHS JJICKTPHUECKOTO 3apsaa, 3akoH Oma Uil ydacTka IenH, 3aKoH Jxoys-
Jlenma, 3akoH TPSAMOJIMHEHHOTO PACHPOCTPAHEHUS CBETa, 3aKOH OTPaXXEHHsI CBETa, 3aKOH
MIPEIOMIICHHUSI CBETA; MIPH 3TOM Pa3IndaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHUYECKOe
BBIpaKCHHE.

MPUBOUTH MPUMEPHI MTPAKTUYECKOTO UCTIOIB30BAHUS (PU3UUECKUX 3HAHUU O AJICKTPOMATHUTHBIX
SIBIICHUSX

peuiaTth 3aJaud, UCTONB3Ys Pu3nyeckue 3akoHbl (3akoH Oma it yyacTka Ienu, 3aKoH J[xoyis-
Jlenna, 3akoH TPSAMOJIMHEHHOTO pACHPOCTPAHEHUS CBETa, 3aKOH OTpPaKEHUS CBETa, 3aKOH
MIPEJIOMIICHHUSI CBETa) U (POPMYIIBI, CBSI3bIBAIONTNE (DU3MUECKHE BEIMUMHBI (CHIIA TOKA, JIEKTPUIECKOE
HaANpsDKEHUE, DIIEKTPUYECKOe COMPOTUBIEHUE, YAENbHOE COMPOTUBICHHME BEIECTBa, pabora
ANEKTPUIECKOTO TOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSHUE M ONTHYECKAasl CWJIA JIMH3BI, CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYIBl pacyeTra >SIEKTPHUYECKOro
CONPOTHBIICHUS TPHU IOCIICIOBATCIEHOM U IMAPAJUICIIBHOM COSJAMHCHUU TPOBOJHUKOB): HA OCHOBE
aHaJM3a yCJIOBUS 3aJlayMl 3alKChIBaTh KPATKOE YCIOBHUE, BBIICTATh (PU3NUECKUE BETUYUHBI, 3aKOHBI U
dbopMyIbl, HEOOXOIWMBIC [IJII €€ PEIICHUs, MPOBOAUTh pPacyeThl W OICHUBATH PEATBHOCTH
MOJIYYEHHOTO 3Ha4YeHUS (PU3NUECKON BETHUUHBIL.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYUUThHCS:

WCIONIb30BaTh 3HAHMS 00 3NMIEKTPOMArHUTHBIX SIBJICHHUIX B MOBCEAHEBHOW >KU3HU ISl 00eCTIeUeHUS
0€30MacHOCTH TpHU OOpamieHUH C TPHOOpAaMU M TEXHUYCCKHUMH YCTPOHCTBAMH, ISl COXPaHCHUS
3I0pOBbsl U COOJIIOJIEHUST HOPM SKOJOTHYECKOTO TOBEICHHUS B OKPYXKAIOLIEH cpese; MPUBOIUTH
MIPUMEPHI BIUSHUS JICKTPOMArHUTHBIX M3TYICHUN Ha )KUBBIC OPTaHU3MBL;

pasznuyarth TPaHUIBl TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIIMI XapakTep
(yHIIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHCHHS JJCKTPHUSCKOTO 3apsijga) W OrPaHHYCHHOCTH
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa Ui yuacTka 1enu, 3akoH [xoyns-Jlenna u ap.);

WCIIOJIb30BAaTh MPHUEMBI IMOCTPOCHHUS (U3HUYSCKUX MOJICICH, IOoucKa U  (HOPMYIUPOBKHU
JI0KAQ3aTeNIbCTB  BBIIBUHYTBIX THUIIOT€3 M TEOPETUYECKUX BHIBOJIOB HA OCHOBE OMIIUPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

HAXOJUTh aJICKBATHYIO MPEATIOKEHHOM 3aadye (GU3NMUECKYI0 MOEIb, pa3peniath NpodieMy Kak Ha
OCHOBE UMEIOUINXCS 3HAHUM 00 3JEKTPOMArHUTHBIX SBJICHUSX C MCIIOJIB30BAHHMEM MaTEMaTH4YE€CKOIrO
amnmapara, TaKk v [Py MOMOIIY METOOB OIICHKH.

KBanToBbIe siBJIeHMS
BbInyCKHUK HAYYHTCS:

pacno3HaBaTh KBAHTOBBIC SIBICHHUS M OOBSCHATH HA OCHOBE HMEIOUIMXCS 3HAHUNA OCHOBHBIE
CBOWCTBA WJTU YCJIOBUS MPOTEKAHUSI TUX SIBJICHUI: €CTECTBECHHASI M HICKYCCTBEHHAS PaIHOAKTHBHOCTD,
-, B- ¥ y-U3IydeHus, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPA U3ITy4YEHUS aTOMa;

OIMCHIBATh M3yUCHHBIC KBAHTOBBIC SIBJICHHSI, UCTIONB3YS (PU3NICCKUE BEIIMYMHBI: MAaCCOBOE YHUCIIO,
3apsAA0BOE YMCIIO, TIEPUOJ TOoNypacnaaa, SHeprus (OTOHOB; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(GU3HYECKUN CMBICT UCTIOJIB3YeMBIX BEJIIMYUH, UX OOO3HAYCHHS W CAMHHIIBI M3MEPEHUS; HAaXOJIUTh



q)OpMy.]'H)I, CBA3BIBAIOIIUC OAHHYIO (1)I/ISI/I‘ICCKyIO BCIIMYMHY C ApYTMMHU BCIWYMHAMH, BBIYHUCIIATH
3HaueHUE (PU3NIECKON BEITMUMHBI,

aHAJIU3UPOBaTh KBAaHTOBBIC SIBJICHUSA, HUCHONB3Yys (U3NYECKHE 3aKOHbl M IIOCTYJaThl: 3aKOH
COXPAHEHUs SHEPruH, 3aKOH COXPAHEHHUS IIIEKTPUYECKOIO 3apsi/ia, 3aKOH COXPAHEHHUS MacCOBOTO
quclia, 3aKOHOMEPHOCTH M3JIy4€HHUS U IMOTJIOIIEHUS! CBETa aTOMOM, IPU 3TOM pa3iiMyaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

pa3au4aTh OCHOBHBIE IIPU3HAKH IUIAHETAPHON MOJIEIN aTOMa, HyKJIOHHOW MOJIESIM aTOMHOTIO s1pa;

MIPUBOAUTH NIPUMEPEI NPOIBICHUA B IIPUPOJIE U NPAKTUYESCKOI0 UCIIOIB30BaHUA PAJUOAKTUBHOCTH,
AIEPHBIX U TEPMOSICPHBIX PEAKIUHI, CIEKTPAIIBHOTO aHAJIA3A.

BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCH:

UCIOJIb30BaTh MOJYYEHHbIE 3HAHMS B IOBCEJHEBHOM >KM3HU NpU OOpalleHuu ¢ npudopamu U
TEXHUYECKMMH YCTPOMCTBaAaMM (CUETYMK HOHU3MPYIOIIMX YAaCTUL, AO3UMETP), s COXpaHEHMs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT O TIOBEICHHS B OKpYXKAOILEH cpeie;

COOTHOCHUTB SHECPTHIO CBA3U ATOMHLIX SAJICP C IIG(bGKTOM MacCHhI,

IIPUBOJUTh IPUMEPHl BIHMAHMUA DPAJUOAKTUBHBIX H3JIyYEHUN HA JKUBBIE OPraHM3MBI;, TIOHUMAaTh
MMPUHIUIT I[GI\/JICTBI/ISI A03UMETPA U pa3indaTh YCJIOBUS €0 UCIIOJIb30BAHUA,

[IOHUMaTh  3KOJOTMYECKHEe NpOOJEeMbl, BO3HUKAIOUIME MpPH  HMCIOJIB30BAaHUM  aTOMHBIX
BJIGKTpOCTaHI_[I/If/'I, U MYTU PCHICHHUA O3THUX Hp06HeM, NEPCIICKTUBBI HCIIOJIb30BAHUA YIIPABIISICMOTO
TEPMOSAIEPHOIO CUHTE3A.

DJIeMeHTBI ACTPOHOMHUH
BbInyCKHUK HAYYMTCS:

YKa3bIBaTh Ha3BaHHA IIJIAHCT CoHeyHOM CUCTCMBI; Pa3/in4aTb OCHOBHBLIC NPU3HAKHW CYTOYHOTI'O
BpalleHHs 3Be3AHOr0 Heba, ABrkeHus JIyHbl, CoJHIIA U MJIaHET OTHOCUTENIBHO 3BE3;

IMOHUMATDb pa3Indnd MCKIAY FGHHOHCHTpH‘-ICCKOﬁ n FGOI.IGHTpH‘-ICCKOfI CUCTCMaMH1 MHpPa,

BbInyCKHUK IOJYYHUT BO3MOKHOCTh HAYYUTHCH:

YKa3bIBaTb O6IIII/I€ CBOMCTBA M OTJIMYMS IIJIAHET 3€MHOM rpynmnsl U IJIAHCT-TUT'AHTOB; MaJIbIX TCJI
ConHeuHOM cucTeMbl M OOJIBIIMX IUIAHET; MOJb30BaThCs KAPTOM 3BE3THOIO Heba MpU HAOIIOJEHUAX
3BE3HOr0 HeOA;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LIBET, TeMIepaTypa) COOTHOCUTh LIBET
3BE3/1bI C €€ TEMIIEPATYpPOH;

pa3auyaTh TMIIOTE3bI O IPOUCX0XKIeHUN COTHEYHON CUCTEMBI.

Conep:kanue yueOHoro npeamera «®@usnka» B 7-9 kiaaccax.

7 ki1acc
(68 gacos, 2 yaca B HEZIEIIO)
I. BBenenue (4 yaca)

[Ipenver u MeTonbl (U3MKU. DKCIEPUMEHTAJIbHBIH METOJ HW3y4deHHsI NpupoAabl. M3mepeHue
¢usnueckux BenuuuH. [lorpemHocTh u3MepeHus. OO0o00uIeHHE pPE3yNbTAaTOB  AKCIEPUMEHTA.
Habmronenne npocTtediiux sBI€HUNH U MPOLECCOB MPHUPOJAbI C IMOMOILBIO OPraHOB YYBCTB (3pEHUS,
ciyxa, ocsi3aHus). Vcronp3oBaHME TNPOCTEHIIMX H3MEPUTENbHBIX NpuOOpoB. CxemaTtuueckoe
n300pakeHue onbIToB. MeToibl nonydyeHus 3HaHui B pusnke. Ousnka U TEXHHUKA.

®ponTanpHas 1aboparopHas padoTa.

1.0mnpenenenue eHbI IeICHUS U3MEPUTEITHHOTO TPUOOpA.

I1. IlepBoHaya/ibHBIE CBeICHUSI O CTPOCHHH BelecTBa. (6 4acos.)

['mnore3a o AUCKpEeTHOM CTpoeHUM BemiecTBa. Monekynsl. HenpepblBHOCTP M XaOTUYHOCTH
nevkeHuss 4actuil BemectBa. Juddysus. BpoyHoBckoe nBmwkenHue. Mojgenu rasza, KUIAKOCTH U
TBepAOro Ttena. B3ammopneicTBue yacTull BemiecTBa. B3aMMHOE MNpUTSKEHHWE UM OTTAJIKHMBAHHE
MOJIEKYJI. Tpu cOCTOSIHUSA BelllecTBa.

®poHTanpHas JadopaTopHas padora.

2.M3mepeHune pa3mMepoB MaJbIX TE.

I11. BzaumoneiicTBue Teu. (23 yaca)
Mexannueckoe aBukeHHE. PaBHOMEpHOE U HE paBHOMepHOe ABuxkeHHe. CkopocTh. Pacuer mytu u
BpeMeHU nBWKeHUA. Tpaekropus. llpamonuHeiniHoe nBwxkeHue. B3ammopeiictBue Ten. HMuepuws.



Macca. IInotHocTh. M3Mepenne maccel Teila Ha Becax. Pacuer macchl m o0beMa Mo €ro IMJIOTHOCTH.
Cuna. Cunbl B NpUpoOAE: TATOTEHMs, TSDKECTH, TpeHus, ynpyroctu. 3akoH I'yka. Bec tena. Css3p
MEXy CHJIOW TSKECTH M Maccoil Tena. JlmHnamometp. CiokeHHe JBYX CWJI, HAlPABJIEHHBIX IO OAHOMN
npsmoii. Tpenue. Ynpyras nedpopmarius.

Dponmanvhvie nabopamopHsle padonol.

3.M3mepeHue Macchl Tella Ha PblYakKHbIX BECax.

4. M3mepenue odbema Tena.

5.0mnpeneneHue mIOTHOCTH TBEPAOIO BEILIECTBA.

6.I'panynpoBanue NpyXKUHbI U U3MEPEHUE CUII JTUHAMOMETPOM.

IV /laBieHue TBepAbIX TeJ, KUAKOCTEH U ra3os. (21 1ac)

HNasnenue. OnbiT Toppudennu. bapomerp-anepouna. AtmocdepHoe aBlieHre Ha Pa3IMYHbBIX BBICOTaX.
3akon Ilackans. CrocoObl yBenuyeHHMs W yMEHbIICHHs naBieHus. JlaBnenue rasza. Bec Bozmyxa.
Boznymnas o6onouka. Usmepenne atmocdeproro papineHus. ManomeTpsl. [lopurHeBon KUIKOCTHBII
Hacoc. [lepenaya naBneHus TBEpABIMU TEIAMH, KUIKOCTIMHU, Ta3aMu. JlelicTBHE KUAKOCTH U ra3a Ha
MOTPYXEHHOE B HUX Teno. Pacuer naBieHus XUAKOCTH Ha AHO M CTeHKU cocyna. CooOiiaromiue
coCylbpl. ApXHMMeIOBa CHJIA. I'mppaBnuueckuii mnpecc. IlnaBanme Tten. IlmaBanme cCynos.
BosnyxonnaBanue.

®dponTanpHas 1adbopaTtopHas padora.

7.0npeneneHnue BRITAUIKMBAIONIECH CHITBI, IEHCTBYIONIEH Ha MOTPYKEHHOE B AKUJIKOCTH TEJNO.
8.BoIsicHeHHe yCI0BHI TIaBaHUs Tea B )KUJIKOCTH.

V. Pa6ora u momHoCTh. JHeprus. (14 yacos.)

Pabora. MomnocTh. DHeprus. Kunetnueckas sHeprus. [loTeHImanpHas 3Heprus. 3aKOH COXPaHEHUS
MexaHnyeckon sHepruu. IIpocteie mexanmsmbl. KIIJI mexanusmoB. Peruar. PaBHOBecwe cui Ha
peryare. MomeHT cunbl. Poruarm B TexHuke, ObITy M npupoze. [IpumeHeHune 3akoHa paBHOBECHS
ppluara K 0y0Ky. PaBeHCTBO pa®OT IpH MCMONB30BAHUM MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABHIION
MEXaHHKH.

®ponTanpHas 1adbopaTopHas padorta.

9.BrIsicHeHue yCIOBUS PaBHOBECHSI phlyara.

10.Onpenenenne KII/] npu noxbeme no HaKJIOHHOM MIOCKOCTH.

8 kirace

(68 yacos, 2 yaca B HEZIEIIO)

I. TenioBble siBJeHUs (25 yacoB)

Buytpennsis sHeprus. TemmoBoe paBwkenue. Temmepatypa. Teruonepenada. HeoOpaTumocTts
npouecca temonepenayd. CBsa3b TEMIEPATyphbl BELIECTBA C XAOTUYECKUM JIBUKEHUEM €0 YacTHLl.
CriocoObl M3MEHEHHsI BHYTpeHHEH sHepruu. TermmonpoBoaHocTh. KommuecTBo TEmIoThl. Y ienbHas
terioeMKkocTs. KonBekius. M3nydenune. 3akoH COXpaHEHUS SHEPIMM B TEIUIOBBIX IPOLIECCAX.
[InaBnenue u KpucramuMzanus. ¥YaelbHas TEIUIOTA IUlaBieHus. ['paduk riaBieHuss U OTBEpACBaHUS.
[IpeoOpa3oBanue H3HEPruu MNpPU M3MEHEHHUSIX arperaTHOro COCTOsSHUS BelecTBa. Mcmapenue u
KOHJEHcalMs. YaelbHas TeIloTa MapooOpa3oBaHusi U KoHJeHcanuu. Pabora mapa u rasa npu
pacumupenun. Kunenue xujnkoctu. BrnaxkHocTe Bo3nyxa. TemioBble ABUTaTeNd. DHEPrusi TOIUIMBA.
VY aenbHas TEIUIOTa CroOpaHusl.

Arperatuble coctosinus. IIpeoOpasoBanue sHeprum B TeruioBblx aBurarensx. KIIJI TemmoBoro
JIBUTATETIS.

dponTanpHas 1adbopaTropHas padora.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI PY CMEIIUBAHUU BOJBI PA3HOM TeMIiepaTyphl.

3.M3mepenue yaenbHOM TENI0eMKOCTH TBEPIOTO TeNa.

I1. DnekTpuYecKkue sIBJEHHUS U JJIEKTPOMArHUTHbIE siBjieHud (34 yaca)

DnekTpuzanusi Tel. DIeKTpuyeckuil 3apsan. BzaumopeiicTBue 3apsaoB. [Ba BuIa 3JIEKTPUUECKOTO
3apsga. J{MCKpeTHOCTh SJEKTPUUYECKOTO 3apsaa. DJNEKTPOH. 3aKOH COXpaHEHHs DSJIEKTPUYECKOrO
3apsiga. OnekTpuueckoe moiie. Dnekrtpockor. CtpoeHne aToMOB. OOBSICHEHHE SIIEKTPHUYCCKHIX
aBieHud. [IpOBONHUMKM M HENPOBOJHUKU JJIEKTpUYecTBa. J[eHCTBUE HIIEKTPUYECKOTO MO Ha
ANEKTPUYECKHUE 3aPsIibl.



[locTostHHBINA 2JEKTpUYECKUN TOK. MCTOYHMKHM »siekTpudeckoro Toka. Hocutenn cBOOOIHBIX
AJEKTPUYECKUX 3apsoB B METajlaX, KUAKOCTIX U ra3ax. JJEKTpUYecKas LEelb U €€ COCTaBHbIC
yactu. Cuna Toka. Equnuiiel cuiisl Toka. Amnepmerp. U3mepenue cuibl Toka. Hanpsixenne. EnuHunb
HanpsbkeHus. Bonbtmetp. M3mepenue HanpsikeHUs. 3aBUCUMOCTh CHIIBI TOKA OT HANPSKEHHUS.
Comnporusnienne. Equaunel conpotusinenus. 3akoH OMa I ydacTKa 3JeKTpUdeckoil nenu. Pacuer
CONPOTHUBJIEHUSI TMPOBOJHMUKOB. YIelbHOE compoTuBiieHue. [Ipumepsl Ha pacyeTr CONPOTHUBICHHS
IIPOBOJIHUKOB, CWJIBI TOKa M HanpspkeHus. Peoctatsl. [lociienoBarenpsHoe U napajljiebHOE COEUHEHNE
MPOBOJHUKOB. J[€MCTBHS AIEKTPUUECKOTO TOKA

3akon Jlxoyns-Jlenna. PaGoTa snmekTpuueckoro Toka. MOITHOCTh 3JIEKTPUUYECKOTO TOKA. EnuHUIIBI
paboThl DIEKTPUYECKOTO TOKA, MPHUMEHsEeMble Ha TpakThKe. CUETUYHMK DIEKTPHUUECKOW HSHEPTUH.
DneKkTpoHarpeBatelibHble TPHOOPHI. PacyeT anekTpodHepruu, moTpedIsieMoi OBITOBEIMU TIPUOOPaMHU.
HarpeBanue npoBOAHUKOB 3JEKTPUUYECKUM TOKOM. KOTHMYECTBO TEMIOTHI, BBIAEISIEMOE TPOBOIHUKOM
¢ TtokoMm. Jlamma HakanmuBaHusa. Koporkoe 3ambikanue. IIpegoxpanutenu. MarHutHOE TIOJE.
MarauTtHOEe 1OJ€ OpPSAMOro TOKa. MarHuTHele JIMHUM. MAarHutHoe IoJ€ KaTyllkh C TOKOM.
DNeKTpOMarHuTel M HUX HpuMeHeHud. [locTostHHbIE MarHuTbl. MAarHuTHOE MOJE€ MOCTOSHHBIX
MarHuToB. MarautHoe mone 3emiu. JlelicTBMe MarHMTHOTO TMOJS Ha MPOBOAHUK C TOKOM.
DIIEKTPUYECKUHN JBUTATEIb.

@ponmanvHble 1a00pamopHvle padomal.

4.Coopka 3NIeKTpUIECKON e U U3MEPEHHNE CUITbI TOKA B €€ Pa3IUYHbIX yYaCTKaX.

5./3MepeHune HanpsHKeHUs Ha pa3iIuyHbIX YYACTKAX AJEKTPUUYECKOU LIETH.

6.PerynupoBaHue CHUIIbI TOKA PEOCTATOM.

7.MI3mepeHue cConpoTUBIICHUS TPOBOIHUKA MPU ITOMOIIM aMIIEPMETPa U BOJIBTMETPA.

8.M3MepeHue MOIIHOCTH U pabOThl TOKA B 3JIEKTPUUECKOH JIaMIIe.

9. COopKa 3JIEKTPOMArHuTa U UCIIBITAHUE €r0 JCHCTBHS.

10. M3yueHue 3MeKTPUUECKOro ABUTATENsl IOCTOSHHOTO TOKA (Ha MOJIEIH).

I11. CBeToBbIe siBjeHus. (9 YacoB)

Hctounuku cBera.

[IpssMonuHetHOE pacnpocCTpaHEHUE, OTpakK€HHWE W MperomiieHue cBeta. Jlyd. 3aKoH OTpakeHHs
ceeta. [lnockoe 3epkano. JIunza. Ontuueckas cuna auH3bl. 300pakeHue paBaemMoe JHMH30M.
N3mepenune dokycHoro paccrosiHusi cobuparorieit iauH3pl. Onrtuyeckue npubopsl. [ma3 u 3penHwue.
Oukwu.

Dponmanvuvle 1ad60pamopHslie padomel.

11.M3yueHune 3aKk0HOB OTpakKeHUs CBETA

12.HabmroneHue siBIeHUS MIPETOMIICHHUS CBETa

13.ITonmy4yenne n300pa>keHUst MPY MTOMOIIN JTUH3HI.

Peseps -2uac

9 kaacc

(68 yacos, 2 yaca B HEJIENIO)

I. 3akoHbl B3aumoaeiicTBHsI M IBUKEHUsI TeJl. (25 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopoctb. Ilepememienune. Cuctema otcuera. OmnpeneneHue
KOOPJAMHATHI ABWXKYIIEro Tena. ['paduku 3aBUCHMMOCTH KHMHEMATHYECKUX BEIWYMH OT BPEMCHH.
[IpsimonuueitHoe  paBHOYCKOpeHHOe  ABWXeHUE. CKOpOCTb  pPAaBHOYCKOPEHHOTO  JIBHXKCHHSI.
[lepemenienue npu paBHOYCKOPEHHOM JBHK€HHMH. OrmpeneneHue KOOpAUHAThI JBUXKYILETO Tea.
I'paduky 3aBUCUMOCTH KWHEMATHUYECKUX BEIUYMH OT BpPEeMEHH. YckopeHue. OTHOCHTEIHHOCTh
MEXaHNYECKOro ABWKeHusA. HepuuanbHas cucteMa OTCUeTa.

ITepBriii 3akon Herorona. Bropoii 3akon Hetorona. Tpertnii 3akoH Heiorona. CBoOGOHOE majeHHe
3akoH BcemupHoro Tarorenus. KpuBonuHeiiHoe ABMXKeHUE JIBU)KEHHE TIO  OKPYKHOCTH.
HckycctBeHHble cnyTHUKHM 3emid. PakeTtsl. mmynec. 3akoH coxpaHeHMs] UMIyJbca. PeakTUBHOE
nBukeHue. J[BrkeHue Tena OpOIIEHHOTO BEPTUKAIBHO BBepX. [[BukeHHe Tena OpOILIEHHOrO MOJ
YIJIOM K TOPU30HTY. J[BHMKEHHE Tena OpOIIEHHOTO TOPU30HTAIBHO. Y CKOPEHHE CBOOOIHOTO MaJACHUS
Ha 3emJie U Ipyrux IJIaHeTax.

@DponmanvHvie 1abopamopHvle padonbi.

1. UccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS 0€3 Ha4allbHOM CKOPOCTH.



2.13mepenne yCKOpeHHsl CBOOOTHOTO TafCHUSI.

II. Mexanu4deckue Kojie0anusi 1 BOJIHBI. 3BYK. (10 yacoB)

Mexanndeckue konebanus. Amrmutyna. [lepuon, yactora. CBoboHbIe KoneObanus. KonebarenpHbie
cucTeMbl. MasiTHUK. 3aBUCMMOCTb IEpPUOAA W YACTOThl HUTSHOIO MAasTHUKA OT JUIMHBI HUTH.
[IpeBpalenrie >HEpruu NMpu KojedaTeNbHOM ABM)KEHUHU. 3aTyxaromniue KoseOaHus. BbIHyXIeHHbIE
Kosiebanua. Mexanuueckue BOJMHBL. JnuHa BonHbl. [IpomonbHble M monepeyHsie BOJMHBL CKOPOCTh
pacrpocTpaHeHus BOJHBL 3BYK. BricoTa m TemOp 3Byka. ['pomkocTh 3Byka/ PacmipocTpaneHue 3ByKa.
CkopocTtsb 3Byka. OTpaxkeHue 3Byka. 9xo. PezoHanc.

®ponTansHas gabopaTopHas padora.

3.HccnenoBanue 3aBUCUMOCTH TepuUOJa M YacTOThl CBOOOJHBIX KOJICOAHWH MaTeMaTH4YeCKOIro
MasiTHUKA OT €ro JJIUHBI.

I11. DuekTpoMarunTHbIe ABJIeHus. (174acoB)

JleiicTBre MarHUTHOTO MOJsI Ha JJIEKTpUUEcKHe 3apsabl. ['paduueckoe H300pakeHUE MarHUTHOTO
nosisi. HampaBiieHne Toka ¥ HanpaBlIEHUWE €ro MarHUTHOro noiist. OOHapyKeHHe MarHUTHOTO MOJIA 110
€ro JAEUCTBUIO Ha dNEKTpuieckuil Tok. [IpaBuiio neBoil pyku. MarHUTHBIN MOTOK. DJIEKTPOMArHUTHAS
UHAYKLUS. SIBICHUE 3JIEKTPOMAarHuTHOM MHAYKIMHU. [[oaydeHne nepeMeHHOro 3JIeKTPUIECKOro TOKa.
DnekTpoMaroutHoe mnoje. HeogHopogHoe W HEOAHOPOAHOE Tojie. B3auMOCBs3b 3JIEKTPUUECKOTO U
MarHUTHOTO MOJ€H. DJIEKTpOMarHuTHele  BOJHBI. CKOPOCTH PacHpOCTPaHEHUS 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJABUTATENb. DNeKTporeneparop. CBeT — 3JeKTpOMarHUTHas BOJTHA.

®ponTanpHas 1abopaTopHas padborta.

4. V3yueHue sIBICHUS JIEKTPOMAarHUTHOW UHAYKIIUH.

I V. Crpoenne atoma u atomHoro siapa (11 yacon)

PanuoaktuBHOCTh. Anb(a-, Oerra- u ramma-uznydeHue. ONBITHI M0 PAaCcCEMBAHHUIO alb(a-uyacTHll.
[Inanerapnas Moxenb aroma. AtomMHOe sApo. IIpoTOHHO-HEWTpOHHAas Mojenb sapa. MeTosl
HAOJIIO/IEHUSI U PETUCTPALMK YacTull. PaaroakTUBHbBIE MpeBpaIleHNs. DKCIEPUMEHTAIbHbIE METOIBI.
3apsia sapa. MaccoBoe unciio snpa. Anepusie peakuuu. Jlenenue u cuntes saep. CoxpaneHue 3apsiga
W MacCoOBOI'O YHCJA MpHU SACPHBIX peakuusx. OTKpbITHE NPOTOHA W HEUTpOHA. SAepHbIE CHUIIBL
DHeprus CBA3M YacTHI B sLJIpe.

Oueprus cBsa3u. [ledekt macc. Boigenenue sHepruu npu AeNIeHUH U cuHTe3e siaep. Mcmonmb3oBaHue
anepHoit 3Hepruu. [losumerpus. SAnepusiii peakrop. [IpeoOpa3zoBanue BHyTpeHHel 3Hepruu siaep B
ANEKTPUYECKYIO0 YHEPrui0. ATOMHAas SHepreTuka. TepMosiiepHble peakiuu. buonorndyeckoe aeiicTrre
paavaluy.

V. Ctpoenne u 3Bosonus Beesennoii (5 yacos)

CocraB, crpoenue u npoucxoxaeHue ConHeuHol cucteMbl. boinbmue Tena CoONHEYHON CHUCTEMBI.
Mansie Tena Comneunoit cucrembl. CTpoenue, uznmydenue u 3postonust ConHina u 3Be31. CTpoeHue u
3BoJOIMsA BeeneHHou.

Chucox JIUTEPATYPHI C YKA3AHHUEM IICPCUYHA V‘leﬁHO-MeTO}II/I‘IeCKOFO oﬁecneqe}mﬂ,
CpeaCcTB 00VUEHHS M 3JeKTPOHHBIX 00pPa30BaTeJbLHBLIX PECYPCOB.

1. ®usuka. 9 ki.: yueb. qysg oduieobpazosar. yupexxaenuid. / A.B. I1époimkun, E.M. I'yTHuk M.:

Hpoda, 2019.

2. ®wuswmka. 8 ki1.: yuel. nns obmieoopaszosar. yupexaeauid. / A.B. [Iépemmkun, E.M. ['ytark M.:
Hpoda, 2019.

3. ®wusuka. 7 ki.: yue0. 11 oomeodbpazosar. yupexaenuid. / A.B. [1€peimkun, E.M. I'ytHuk M.
Hpoda, 2018.

4. ®wusmka. 9 xnacc: moypouHsle miansl no yueOHuky A.B. [1€peimkuna, E.M. ['yTHuK / aBT.-coCT.
H.JI.Ilenareituenko. — Bonrorpaa: Yuurens, 2020. — 230 c.

5. ®wusuka. § Kiacc: noypovHsle riansl mo yueOHuky A.B. [Iépeimknna, E.M. 'yrHuK / aBT.-cOCT.
H.JI.Ilenareiiuenko. — Boarorpaa: Yuurens, 2019. — 230 c.

6. ®wusuka. 7 KJacc: MoypovHsle riansl mo yueOHuky A.B. [1€peimknna, E.M. 'yrHEK / aBT.-COCT.
H.JI.Ilenareiiuenko. — Boarorpaa: Yuurens, 2018. — 271 c.



7. ®wuzwuka: 3amaunuk: 9 — 11 xi1.: Yuel. nocobue 11 obmieodpa3oBar. yuel. 3aBeneHuid. — M.
Hpoda, 1996. — 368 c.: un. — (3anaunuku «Apodsr»).

8. ®wsmka. Tectol. 7 — 9 knmaccel. Kabapaun O.®D., Opio B.A. Yueb6H. - MmeTo nocodue. — 4-¢ u3 .,
crepeotuit. — M.: JIpoda, 2000. — 96 c.: .

9. ®wusnyeckuii SKCIIEPUMEHT B cpeiHel mKkoiie: Mexannka. MonekynsapHas pu3uka.
Onekrpoaunamuka / [llaxmaes H.M., [llwios B.®. — M.: [Ipoceemenue, 1989. — 255 c.: un. — (b-xa
yuutenst QU3NKM).

Hnmepnem-pecypcoi:

1.bubaroreka — Bce mo npeamMeTy «Dusnkay. — Pexxum goctyma: http://www.proshkolu.ru
2.BusieoonbIThl Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

3.Emunas xosutekiust 1uQpoBEIX 00pa3oBaTelbHBIX pecypcoB. — Pexum nmocrtyma: http://school-
collection.edu.ru

4. VMlHTepecHble MaTepHajbl K ypOoKaM (U3UKHU MO0 TEMaM; TECThl M0 TeMaM; HarJIsIHbIE MOCOOUS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie oOpa3oBaTeabHbIe pecypchl. — Peskum goctyma: http://www.openclass.ru

6. DneKTpOHHBIE YueOHUKH 10 (usuke. — Pexxum mocryna: http://www.fizika.ru

Hughopmayuonno-kommynuxamueHnvle cpeocmea:

1.OtkpeiTas ¢pusuka 1.1 (CD).

2.KuBas pusuka. Yueono-meroauueckuii kommiekt (CD).

3.0t uryra go nasepa 2.0 (CD).

4. Bonpias suipkmoneus Kupumia u Medoaus (Bce npeametsi) (CD).
5.ButpyansHbie naboparopHsie pabotsl o dusuke (CD).
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