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IHOACHUTEJIBHASA 3AIIMCKA.

PaGouas nmporpamma no ¢usuke s /-9 Ki1accoB OCHOBHOM HIKOJIBI pa3paboTaHa B COOTBETCTBHUHU:

1.

@enepanbHblii 3akoH OT 29.12.2012 No 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuHN B
Poccuiickoit ®eneparuny» (¢ u3M. U a011., BcTyi. B cury ¢ 01.09.2020).

[Tacoptr HamumoHanbHOro TpoekTa «OOpa3zoBanue» (yTB. mpesunuymom CoBera mpu
[Ipesugente PO mno crparernyeckomMy pa3BUTHIO U HAIMOHAIBHBIM MPOEKTaM, MPOTOKOJN OT
24.12.2018 Ne 16)

l'ocynapctBennass mporpamma Poccuiickori ®Denepannu  «Pa3Butue oOpazoBaHus» (yTB.
ITocranoBnennem IlpaBurensctBa PP ot 26.12.2017 Ne 1642 (pex. ot 22.02.2021) «O6
YTBEP)KJICHUU  TOCYyAapCTBEHHOM  mporpammbl  Poccuiickoit  @Denepanun  «Pa3Burtue
00pa3oBaHUsI.

[Ipodeccuonanvupiii crangapt «llegaror (memarormveckas IEATEIbHOCTh B JIOMIKOJIBHOM,
HayaJbHOM OOIlEM, OCHOBHOM 0OIIeM, cpeaHeM o0meM oOpa3oBaHHH), (BOCIUTATEINb,
yaurenb)» (pea. ot 16.06.2019) (ITpuka3 MunHuCTepCcTBa TPyAa U COLMAILHON 3amuThl PD
ot 18 okTs16ps 2013 r. Ne 5441, ¢ U3BMEHEHUSIMH, BHECEHHBIMU TIPUKa30M MMUHHCTEPCTBA TPyAa
u conzamuthl PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422H).

MeToaudeckne peKOMEHIAIMH 110 CO3/IaHNI0 U (PYHKIIMOHUPOBAHUIO B 001Ie00pa30BaTEIbLHBIX
OpraHM3alysIX, PACIOJIOKCHHBIX B CEIBCKOM MECTHOCTH M MaJlbIX TOpOJaxX, IEHTPOB
00pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTHUYECKOW HampaBieHHocTer («Touka poctay)
(VTBepknensl pacnopsbkeHueM MunuctepctBa TmpocBemienus Poccuiickoit  deneparuun
ot 12 suBaps 2021 r. Ne P-6)

MeTtoauyeckiue peKOMEHAAIMH 0 CO3JaHUI0 U (YHKIIMOHUPOBAHMIO JIETCKUX TEXHOMAPKOB
«KBantopuym» Ha 6a3ze oOueo0pa3oBaTeabHbIX OpraHu3aluii (yTB. pacrnopsyKeHUEM
MunuctepctBa npocsetienus: Poccuiickoit ®@eneparmu ot 12.01.2021 Ne P-4).

[Tporpamma ocHOBHOTO 001Iero oopazoBanus. dusuka. 7 - 9 kinaccsl (aBTopsl: A.B. [lepbimkuH,
H.B. ®unonosuy, E.M. I'ytHuk). ®uszuka. 7-9 knaccel: pabouue nporpammsl / coct. @50 E.H.
Tuxonoga - 5-e u3n., nepepad.-M.: [Ipoda, 2015. — 400c.

[Tporpamma onpesiensieT coepKaHue U CTPYKTypy YIeOHOTO MaTepuraa, mocie10BaTeIbHOCTh €ro
U3y4deHHs, MyTH (HOPMHUPOBAHMS CHCTEMbl 3HAHMH, YMEHUN M CIIOCOOOB JEATENIBHOCTH, Pa3BUTHS,
BOCIIMTAaHUA U CONHUAJIM3allNN YUalluxcs,

[Ipenyiaraemas mporpaMma peajinzyercs ¢ oMoUIbio yueOHO-MeToandeckux KomiiekToB (YMK).

YMK ni1s kak10r0 KJjlacca BKIIFOYAET:

VY4eOHUK, 33JaYHUK, METOIMUECKHUE MaTepHalIbl 111 YUYUTENs, CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboThl,

TeTpa/b AJs 1a00paTOPHBIX padoT;

[TnanupyroTces cneayrouue GopMbl OpraHu3aliy yueoHoro mporecca:

(I)pOHTaJ'ILHBIC; KOJUICKTUBHBIC; T'PYIIIIOBLIC pa60TaBnape; I/IHI[I/IBI/IIIyaJ'IBHBIC.B

MPENoIaBaHuy MpeIMeTa OyIyT HCIIOIB30BATHCS CICAYIONINE TEXHOJIOTUN U METOIBI:

JMYHOCTHO-OPHUEHTUPOBAHHOE 00yUEHHE;
npo0GiieMHOe 00y4YeHHE;

g depeHIMpoBaHHOE 00yUCHHE;

TEXHOJIOTUH 0Oy4YEeHNSI Ha OCHOBE PEIICHHUS 33/1a4;
METO/bI UHJUBHIyaJIbHOTO O0YUYEeHHUS;

OcobeHHOE 3HAaYCHHE B TPENoJaBaHUM (U3WKHA MMEET INKOJBHBIA (PU3MYECKH SKCIEPUMEHT, B
KOTOPBIH BXOJAT JEMOHCTPAIIMOHHBINH SKCIIEPUMEHT M CaMOCTOSTENbHbIE J1a0OpaTOpHbIE PaOOTHI
y4aIlmxcs Ha OCHOBE ITU(POBOIL 1abopaTopu.

[enpro n3yueHus: GU3UKH B OCHOBHOM IITKOJIE SIBIISIETCS:
1) B HanpaBJIeHUH JUYHOCTHOTO PA3BUTHUS



- BOCIIUTAHUE TOTOBHOCTH OOYYAaIONIUMXCS K CaMOPAa3BUTHIO M CamMo0Opa3oBaHUIO Ha OCHOBE
MOTHBAIIMH K O0YICHHIO M TO3HAHUIO,

-(popMuUpOBaHUE IEHHOCTH 3I0POBOTO U Oe30macHoro odpa3a KU3HH, IPAaBUI HHIUBUIYATHHOTO U
KOJUIGKTHBHOTO 0€30I1aCHOr0 TIOBEJICHUS B YPE3BBIYAMHBIX CHUTYaAIUAX, YrPOXKAIOMIMX JKU3HH M
3JI0POBBIO JIIOJICH, TTPABHUII TOBEICHUS HA TPAHCTIOPTE U HA JIOPOTax.

-BOCIIUTAaHUE YOEKAEHHOCTH B BO3MOXKHOCTH IIO3HATh HPUPOIY, HEOOXOIMMOCTH Pa3yMHOI'O
WCIOJIb30BAHUS JIOCTYKCHUM HAYKM W TEXHOJOTHHA JUIS JadbHEHIIEro pa3BUTHS YEIIOBEYECKOTO
00I11eCTBa;

-pa3BUTHE YyBaXKCHUS K TBOpIAM HAYKM W TEXHUKH, OTHOIICHUS K (PM3HKE KaK K DIIEMEHTY
00II1eYeI0BEYECKOM KYIbTYPHI;

2) B MeTanpeIMeTHOM HanpaBJIeHUH

OCBOCHHE 3HAHUHW O MEXaHWYECKUX, TEIUIOBBIX, JJICKTPOMArHUTHBIX W KBAHTOBBIX SIBJICHUSX;
BEIIMYMHAX, XapaKTCPU3YIOMIMX OTH SBJICHUS;, 3aKOHAX, KOTOPHIM OHHU TOJYHHSIOTCS; METOJax
HAy4YHOTO IO3HAHHUS MPUPOABI U (OPMHUPOBAHHS HA ITOW OCHOBE MPEICTaBICHHN O (HHU3UUECKOMN
KapTUHE MHPA;

OBJIQJICHUE YMCHHUSMHU TPOBOJMTH HAOJFOJCHUS MPHUPOJIHBIX SIBJICHUM, OMUCHIBATH M 0000IIaTh
pe3yNIbTaThl HAOJIONCHUN, WCIOIb30BaTh IPOCTHIC HM3MEPUTEIbHBIC TPHOOPHI IS  HM3ydSHUS
(bU3NYeCKUX SBJICHUHN; MPEICTABIATh PE3yNbTaThl HAOMIOACHUN WIM M3MEPCHHMU B BHJE TaOJIMII,
rpaUKOB ¥ BBISIBJIATH HA 3TOW OCHOBE AIMITUPUUYECKUE 3aBUCHMOCTH; IPHUMECHSTh ITOTYICHHBIC 3HAHUS
VIS OOBSICHEHHS pPa3HOOOpa3HbIX MPHUPOAHBIX SBJICHUH M MPOIECCOB, IPHHIUIIOB JICHCTBHS
BOKHEHIIINX TEXHUICCKUX YCTPOUCTB, IS PEIICHUs (DU3MYECKHUX 3a7ad;

pa3BUTHE NIO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH BIpOIIecce
penieHrs (GU3MYECKUX 3a/Ja4 W BBITIOJHEHUS SKCIICPUMEHTAIBHBIX HCCIICOBAHMIA; CIIOCOOHOCTH K
CaMOCTOSITEIIbHOMY TPHOOPETCHUIO HOBBIX 3HAHWHA 1O (U3UKE B COOTBETCTBHU C IKHU3HCHHBIMH
MOTPEOHOCTSAMU ¥ HHTEPECAMH,

- HUCIOJb30BaTh  KOMIIBIOTEPHBIC  TEXHOJIOIMH JUIA  pelieHus  MH()OPMALMOHHBIX U
KOMMYHHKAITMOHHBIX y4YeOHBIX 3a7a4, B TOM YHCIIE: BBIYHCICHUE, HAITUCAHWE IUCEM, COYMHCHHIM,
JIOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTALUHN U Jp.;

IInanupyemble pe3y/ibTaTbl 0OCBOEHUS Y4eOHOI0 npeamera «Duznka».
JINYHOCTHBIMH pe3yJabTaTaMu 00ydeHus pusuke B 7-9 Kitaccax SBISIOTCS:

e Cc(hOPMHUPOBAHHOCTh IIO3HABATENIBHBIX MHTEPECOB, HMHTEUICKTYyalbHbIX M TBOPYECKHUX
CIOCOOHOCTEN yyaluxcs;

e yOEKIEHHOCTh B BO3MOXHOCTU TIO3HAHUSA TNPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
VCIIOJIb30BaHUS IOCTHKEHUI HAYKU U TEXHOJIOTMH JIJIs JAIbHEUILIErO pa3BUTHSI YEIOBEUYECKOIO
oO1miecTBa, yBaK€HME K TBOpLAM HAyKd M TEXHHKH, OTHOLIEHHE K (PU3UKE KaK DJIEMEHTY
0011eYeI0BEYeCKOl KyJIbTYpHI;

®  CaMOCTOSTEJILHOCTh B TPHUOOPETEHNU HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

® TOTOBHOCTb K BHIOOpY ’KM3HEHHOT'O MYTH B COOTBETCTBHM C COOCTBEHHBIMH HHTEpPECaMHU M
BO3MOXKHOCTSIMU;

e MOTHBalusi 00pa30BaTENIbHOM  JESITEIbHOCTH UIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/A;

e (opMupoBaHHE LIEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITUN U
HU300peTeHMH, pe3ybTaTaM O0yJIeHHUS.

e MeTtanpeaAMeTHBIMH pe3yJIbTaTaMH 00y4eHUs Qu3nke B 7-9 Kitaccax SBISIOTCS:

® OBJAJICHHE HaBBIKAMHM CaMOCTOSITEJIBHOIO NPUOOpPETEHUS HOBBIX 3HAHUN, OpraHu3aluu
yueOHOW JeATeIbHOCTH, IOCTAHOBKHM ILeJel, IJIAaHUPOBAaHUS, CAaMOKOHTPOJII M OLIEHKH
pe3yJbTaTOB CBOEH NEeATENbHOCTH, YMEHUSIMH MpPEIBUIETh BO3MOXHBIE PE3YyJIbTaThl CBOUX
JIehCTBHIL,

® [IOHMMaHHE pa3IMYUil MEXKIY HCXOAHBIMH (akTaMM M TUIOTE3aMH A UX OOBACHEHMS,
TEOPETUYECKUMU MOJICIAIMA ¥ peaIbHBIMU OOBEKTaMH, OBJaJCHHE YHHBEPCAIbHBIMHU
y4eOHbIMHM JEHCTBHSIMM Ha IpUMepax Tunore3 s OOBSICHEHUS H3BECTHBIX (DAKTOB U
HKCIIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3padOTKU TEOPETHUECKUX MOJEICH
MPOLECCOB WUJIU SIBJICHU;



¢dopmMupoBaHHE yMEHHMI BOCHpPUHUMATbH, IepepadaTbiBaTh W MPEIbSBIATH HH(OpMAIUIO B
CJIOBECHOM, O00pa3HOH, CHUMBOJMYECKOW ¢opMax, aHaJIU3UpPOBaTh U IepepadaThiBaTh
MOJIYYCHHYIO I/IH(I)OpMaL[I/IIO B COOTBCTCTBHUU C ITIOCTABJICHHBIMHU 3aJa4aMiu, BBIICIATH OCHOBHOC
COJIepKaHue MPOYUTAHHOTO TEKCTa, HaXOIWTh B HEM OTBETHI Ha IOCTABJICHHBIC BOIPOCHI U
u3JaraTh €ro;

nproOpEeTeHUE OIbITa CAaMOCTOSITEJIPHOTO IIOKMCKA, aHaiu3a W oTOopa HHGpOpMaIHMH C
HCIIOJIb30BAHUCM Pa3JIMYHbBIX HMCTOYHHUKOB W HOBBIX I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTUH JJIA
peUICHUA MTO3HABATCIIbHBIX 3a1a4;

Pa3BUTHC MOHOJIOTUYECKOA U I[HaJIOFI/I‘IeCKOﬁ pcur, YMCHHUA BbIpaXXaTb CBOM MBICIIU U
CIOCOOHOCTH BBICIYIIMBATh COOCCEIHHMKA, TIOHUMATh €r0 TOYKY 3PCHHs, NMPU3HABATH IPaBO
JPYroro 4ejoBeKa Ha HHOE MHEHUE,

OCBOCHHE TPHEMOB JICHCTBHI B HECTAHIAPTHBIX CHUTYaIlUSX, OBJIAJCHUE IBPUCTHUCCKUMHU
METO/IaMH PElICHUs TIPo0IeM;

dbopmupoBaHUEe YMEHUN pabOTaTh B IPYIIIE C BBIMOJHEHHEM PA3IMUHBIX COLMAIBHBIX POJICH,
MMpEACTaBJIATh U OTCTAUBATHL CBOU B3IJISAAbI U Y6C)KIIGHI/I$I, BECTU AUCKYCCHUIO.

IIpeameTHbIMU pe3yabTaTaMu 00yueHus (pusuke B 7-9 Kjaccax sIBIAAIOTCH:

(dbopMHUpOBaHKE TTPEACTABICHUN O 3aKOHOMEPHOM CBSI3U U MMO3HABAEMOCTH SIBJICHHUI MIPUPO/IBI,
00 OOBEKTHBHOCTH HAYYHOTO 3HAHUS;, O CHCTEMOOOpasyromeld poi (U3WKA A Pa3BUTHUS
JPYIrUX €CTECTBEHHBIX HAayK, TEXHUKM U TEXHOJOTHH; HAYYHOTO MHUPOBO33pPEHHUS Kak
pe3ynbTaTa U3y4yeHHUs] OCHOB CTPOCHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
3HAaHUSI O NPUPOJC BKHEHIINX (U3UYECKUX SBICHUH OKPYKAIOIIETO MHpa W TIOHUMAaHHE
CMbICTa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUCHHBIX SIBJICHUN;

(dopMupOBaHUE IEPBOHAYATBHBIX IPEJICTABICHUN O (PU3NUECKON CYIIIHOCTH SIBJICHUMN TPUPO/IbI
(MEXaHUYECKHX, TEIIOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUAAX MaTepuu (BEIIECTBO U
110JI€), IB)KEHUU KaK CII0CO0E CYILECTBOBaHUS MaTEPUN; YCBOCHHE OCHOBHBIX U/1€ MEXaHUKH,
aTOMHO-MOJIEKYJIIPHOIO YYEHHs O CTPOCHHUHU BEIIECTBA, JIEMEHTOB 3JIEKTPOJUHAMHUKU M
KBaHTOBOH (PM3MKH; OBJIa/IEHNE IOHATUWHBIM arapaToM U CUMBOJUYECKUM SI3bIKOM (PU3UKU;
YMEHHMsI TOJIb30BaThCsl METOJAAMU HAyYHOTO MCCIEI0BaHUS SIBJICHHUI NPUPOAbI, MPOBOIUTH
HaOJIOIeHUs, IUIAHUPOBaTh W BBINOJHATH AKCIEPUMEHTHI, 00pabaThiBaTh PpPE3yJIbTaThl
U3MEpEHUH, MPeACTaBIATh PE3YAbTaThl U3MEPEHUN C TOMOIIbIO TabIuL, rpaguKoB U HopmyIl,
OoOHapy>KuBaThb 3aBUCUMOCTH MEXAYy (U3NYECKMMU BEIMUYMHAMM, OOBACHATH IOIy4YEHHBIE
pe3yNbTaThl U A€NaTh BHIBO/bI, OIEHUBATh TPAHUIIbI IOIPEUTHOCTEN pe3yIbTaTOB U3MEPEHMUIA;
YMEHMsI IPUMEHATh TEOPETUYECKUE 3HAHUA MO (PU3MKE Ha IMpaKTHKe, pelaTh (Qu3nueckue
3a/1a4y Ha IPUMEHEHHE NIOJIyUYEHHBIX 3HAHUM;

YMEHUS M HaBBIKM NPUMEHSTH MOJYYEHHBbIE 3HAHUS U1 OOBSICHEHUS MPUHLUIOB ACUCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MAaMIMH M MEXaHU3MOB, CpEICTB
HepeABHKEHHS U CBSA3H, OBITOBBIX MPHOOPOB, MPOMBIIIICHHBIX TEXHOJIOIMYECKHX MPOLIECCOB,
pelieHnss NPaKTHYeCKUX 3aJady MOBCETHEBHOM >XM3HM, oOecnedeHns Oe30MacHOCTH CBOEH
JKU3HU, PAlMOHAIBLHOIO IPHUPOAOIOJIB30BaHUS M OXPaHbl OKpYXarolleW cpeabl; BIUSHUS
TEXHUYECKHUX YCTPOMCTB HA OKPYKAOIILYIO CpENY;

OCO3HaHHE BO3MOKHBIX TPUYUH TEXHOTEHHBIX U DKOJOTUYECKUX KaTacTpod.

OCO3HaHHE HEOOXOJMMOCTH MPHUMEHEHHsS JOCTIDKEHUH (U3MKM W TEeXHONOTHH I
paloHaIbHOrO MPUPOIO0NOIB30BAHNUS;

OBJIaJICHUE OCHOBaMH O€30M1aCHOTO0 HCIOJb30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
IIEKTPUYECKUX U MAarHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHU3UPYIOLIUX H3ITy4yeHUH BO H30€KaHUE HX BPEIHOrO BO3AECHCTBHUSIHA
OKPYXKAIOIIYIO CPEly U OPraHU3M UYEJIOBEKa,

¢dopmupoBaHue yOexIeHUS B 3aKOHOMEPHOM CBSI3W U MO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, B
00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BHICOKOHM IIEHHOCTH HAYKU B Pa3BUTHH MaTepHAIbHOU U
JIyXOBHOM KYJIBTYPBI JIFOJICH;

pa3BUTHE TEOPETHUYECKOrO MBIIUICHHS Ha OCHOBE (POPMHUPOBAHUS YMEHHH YCTaHaBIUBATbH
(daxThl, pa3NTU4aTh NPUYMHBI M CIEACTBUS, CTPOUTH MOJICNU W BBIIBUraTh THIIOTE3HI,



OTBICKMBAaTh M (POPMYJIHMPOBaTH JOKA3aTENbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOJUTH U3
9KCIIEPUMEHTANBHBIX ()aKTOB M TEOPETUUECKUX Mojiesel pu3ndeckue 3aKOHbI;

® Dpa3BUTHE YMEHHs IUIAHUPOBATh B MOBCEJIHEBHOM >XM3HU CBOM JIEHUCTBHUS C INPUMEHEHUEM
MIOJIyYEHHBIX 3HAHUN 3aKOHOB MEXAHMKH, AJIEKTPOJUHAMUKH, TEPMOJUHAMUKH U TEIIOBBIX
SBJICHUH C LIETIbIO0 COepeKeHUsI 310POBbSI;

e (opMupoBaHHE NPEACTABICHUN O HEPAIlMOHAILHOM HCIIOJIb30BaHUH MIPUPOJHBIX PECYPCOB U
OHEPIUH, 3arpsA3HEHUU OKPYXKAIOLIEH Cpeabl Kak CIEACTBHE HECOBEPIICHCTBA MAllUMH U
MEXaHU3MOB.

® KOMMYHUKATHBHBIE YMEHMS: JOKJIAAbIBATH O pPE3ybTaTaX CBOErO UCCIEAOBaHUs, y4aCTBOBATh
B JIUCKYCCHH, KPAaTKO M TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY
U Ipyrue UCTOYHUKH HH(POPMAIIUH.

BbInyCKHUK HAYYMTCS:

coOmoaTh mpaBmiia 0€30MaCHOCTH M OXPaHBI TpyAa Mpu pabore ¢ yuyeOHbIM U Ja0OpaTOPHBIM
o0opyIoBaHUEM;

MMOHMMAaTh CMBICT OCHOBHBIX (DH3MYECKHMX TEPMHHOB: (prusmueckoe Teno, (U3NYECKOe SBICHHE,
¢busnueckas BeIMUrHa, €IUHUIBI U3MEPEHHUS;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pEIIUTh MPH TOMOIIM (HU3UYECKUX METOJIOB,;
AQHAJIM3UPOBATh OT/AEJbHBIE 3Talbl MPOBEACHUS HCCIEAOBAHUI M MHTEPIPETUPOBATH PE3YJIBTATHI
HaOJIIOIEHUI U OIIBITOB;

CTaBUTh OMBITHI IO HUCCIEIOBAHHIO (PU3MYECKUX SBICHHM WM (U3MUYECKUX CBONCTB Ten 0e3
WCTOJNB30BAHUSL TIPSMBIX HM3MEPEHMI; TpuU 3TOM (opMynupoBaTh MpodieMy/3amady y4eOHOTO
OKCIIEPUMEHTa; CcOOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyIOBaHHS; MPOBOJIUTH ONBIT U
(bopMyIHpPOBATH BBIBOMKI.

[Ipumeuanue. Ilpu npoBeneHuu uccienoBaHUs (HU3HUECKUX SBICHUN H3MEPUTEIbHBIE MPUOOPHI
HCHOJIb3YIOTCSL JIUIIb KaK JAaTYUKA U3MEPEHUs (PU3NYECKUX BEJIWYUH. 3allMCU IOKa3aHUU INPSMBIX
M3MEpEeHUil B 9TOM ciy4yae He TpeOyeTcs.

MTOHUMATh POJIb FKCIIEPUMEHTA B MOJIYYEHUH Hay4yHOU HH(pOpMaLny;

IIPOBOJIUTH MPSAMBIE U3MEPEHUs (PU3UUECKUX BETMYHMH: BPEMS, paCCTOsIHHE, Macca Teja, 00beM, CHla,
TeMIIepaTypa, aTMOCpEepHOe JaBIeHHE, BIAXXHOCTh BO3/1yXa, HAMPSKEHHUE, CUJIa TOKA, paJualliOHHbII
¢oH (C HUCMONBb30BaHUEM JIO3UMETpa); MPH 3TOM BBHIOMpATh ONTHUMAJBHBIM CIOCOO0 HM3MEpPEHHs U
HCIIOJIB30BATh MMPOCTEUIINE METO/AbI OLICHKH ITOIPEIIHOCTEN H3MEPEHUN.

ITpumeuanue. JlobGas ywyeOHas mporpaMMa JO/DKHAa OOecreuyuBaTh OBJAJAECHUE MPSIMBIMU
U3MEpPEHUSIMU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEIUYHUH.

MPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUil: TpHU OSTOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUpPOBaTh pE3YyJIbTaThl MOJYy4YEHHOU
3aBUCUMOCTH (DM3UUECKUX BEIMYUH B BHUJE TaONMIl U TpaduKOB, AeiaTh BHIBOJBI MO pe3yjibTaTamM
HCCIIE0BAHUS;

MIPOBOJIUTH KOCBEHHbBIE N3MEPEHUsT (PU3NUECKUX BEIMYUH: MPU BBINOJHEHUH U3MEPEHUIl coOupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€Ays TPEUIOKEHHOW WHCTPYKLUUH, BBIYUCIATh 3HAYEHHUE
BEJIMYMHBI U aHAIN3UPOBATh ITOJIYYEHHBIE PE3YNIbTAThI C YUETOM 3a/laHHOM TOYHOCTH U3MEPEHUN;

aHAJIM3UPOBATh CUTYallUU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HAaBaThb B HHUX INPOSIBICHUE
M3YYEHHBIX (PU3UYECKUX SIBICHUM MM 3aKOHOMEPHOCTEW M NMPUMEHSATh UMEIOIIUECS 3HAHUS JUIs MX
OOBSICHCHHUS;

MOHMMATh MPUHIMIIEI JIEHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, YCIOBHUA HX
0€3011acHOT0 UCIOIb30BaHMS B IOBCEAHEBHON KU3HU;

MCIOJIb30BATh MPH BBHIIOJIHEHUH YUYEOHBIX 33Ja4 HAY4YHO-TIOMYJISIPHYIO JIUTEPATYPY O (pru3HuecKux
SIBIIGHUSIX, CIIPAaBOYHBIE MaTepualbl, pecypcbl IHTepHeT.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThCSH:

OCO3HaBaTh IICHHOCTb HAYYHBIX HCCIICAOBAHUM, pOJib (QU3UKU B PACIIMPEHUU IPEICTaBICHUH 00
OKpPY’KarollleM MHUPE U €€ BKJIAJl B YIIYUIICHUE KaueCTBa KU3HH;

MCIOJIb30BATh IPHEMbI IOCTPOCHUS (PU3NIECKUX MOJIENeH, TOuCcKa U POPMYIMPOBKH T0KA3aTEILCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB Ha OCHOBE AIMIIMPUYECKU YCTAHOBICHHBIX (DAKTOB;



CpaBHUBATb TOYHOCTb HW3MEPEHUS (PU3MUECKUX BEJIWYMH IO BEJIMYMHE HUX OTHOCUTEIIbHOU
MIOTPEIIHOCTH IIPH NIPOBEIECHUH NPAMBIX U3MEPEHUM;

CaMOCTOSITENIHO TPOBOAMTH KOCBEHHBIE HM3MEPEHUS M MCCIECIOBAHUS (PU3MUECKUX BEIUYHMH C
UCIOJIb30BAHUEM pPa3IMYHBIX CHOCOOOB H3MEpeHMs (U3NYECKMX BEIMYMH, BBIOMpAaTh CpPEICTBA
M3MEPEHUs C yIeTOM HEe00X0AUMOW TOYHOCTH U3MEPEHU, 000CHOBBIBATH BBEIOOP CrIoco0a M3MEpPEHHS,
aJICKBaTHOTO ITOCTABJIEHHOM 3a/1a4ye, IPOBOAMUTH OLICHKY JIOCTOBEPHOCTH IIOJyYEHHBIX PE3YJIbTATOB;

BOCIIPUHUMATh MH(POPMALUIO (PU3MYECKOTO COJEpKAHUS B HAYYHO-TIOMYJSPHOH JHUTEpaType H
CpeAcTBaXx MaccOBOW MH(POPMALUHU, KPUTHUECKU OLICHUBATh MOJIyYEHHYIO0 MH(OpMAIUIO, aHAIU3UPYs
ee coJiep)KaHKe U IaHHbIe 00 UCTOYHHUKE WH(OPMAIINH;

CO3/1aBaTb COOCTBEHHBIEC MMMCHbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3UYECKUX SIBICHUSX HAa OCHOBE
HECKOJIbKUX HCTOYHMKOB HWH(POpPMAIMK, COMPOBOXAATh BBICTYIUICHHE NPE3CHTAIMEH, YYHUTHIBAs
0COOEHHOCTH ayIMTOPUH CBEPCTHUKOB.

Mexanun4yeckue siBJICHUSI
BbInyCKHUK HAYYMTCS:

pacrno3HaBaTb MEXaHUYECKUE SIBJIEHUS U OOBSACHATH HA OCHOBE MMEIOUIMXCS 3HAHUII OCHOBHBIE
CBOMCTBA WJIM YCJIOBMsI IIPOTEKAaHUs 3THUX SBJICHUH: PAaBHOMEPHOE M HEPAaBHOMEPHOE JBH)KEHHE,
PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHEMHOE ABUKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWDKEHUS,, CBOOOJHOE IaJeHUE TeJl, PaBHOMEPHOE JBMXKCHME [0 OKPY)KHOCTH, HWHepLus,
B3alMO/ICIICTBHUE TeJl, pEaKTUBHOE JIBUKEHUE, NIepejada 1aBJIeHUs] TBEPABbIMU TEJIaMH, KUIKOCTIMU U
razamu, armoc(hepHoe JaBiieHUE, IIaBaHUE Tell, PABHOBECHE TBEP/bIX TEJl, UMEIOIIMNX 3aKPEIUIEHHYIO
OCb BpallleHHus1, Koue0aTelIbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKEHUE (3BYK);

OIMCBIBATh U3YYEHHBIE CBOMCTBA TEJI U MEXaHUUECKHUE SBJICHUS, UCTIONb3Yys (U3NYECKUE BETMUUHBL:
yTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, NEPUO] OOpallleHus], Macca Tella, JIOTHOCTh BEIECTBa,
cuiia (Cuiia TSKECTH, CUJla YIIPYTrOCTH, CHJ1a TPEHMST), TaBJI€HUE, UMITYJIbC TeJla, KHHETUYEeCKast SHeprus,
MOTEHLIMAJIbHAs dHEPrus, MexaHuueckas pabota, mexanuuyeckas mouiHocts, KII/| npu coepuienun
paboTHI C HCIIOJNIB30BAaHHEM IPOCTOI0 MEXaHW3Ma, CHJla TPEHHs, aMIUIMTYJa, MEPUOa M YacToTa
KoJieOaHUH, JUIMHA BOJIHBI U CKOPOCTh €€ PACIpOCTPAaHEHMS; IPU OMHCAHUHU MPABUIBHO TPAKTOBATb
(¢u3NyecKnil CMBICI HUCMOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS] W €IUHUIBI U3MEPEHUs, HAaXOAUTb
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIWYMHY C JAPYTUMHM BEIMYMHAMHU, BBIYUCIATH
3Ha4YeHHE (PU3NUECKOU BEITUYUHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKHE SIBIICHUS U IPOILIECCHI, UCTIOIb3Ys (PU3MUECKUE 3aKOHBI:
3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIMII CYNIEPIO3ULIMH CHIT (HaX0XKIEHUE
paBHogeicTBytomel cuisl), [, I u Il 3akonbr HeloTOHA, 3aKOH coXpaHeHUsl UMITylbca, 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena; Mpu 3TOM pa3ivyaTh CIOBECHYIO (OPMYJIMPOBKY3aKOHA U €ro
MaTEMaTHYECKOE BBIPAXKCHHUE;

pa3nuyaTh OCHOBHBIE MPU3HAKM HW3YYEHHBIX (U3NYECKUX MOJEJeil: MaTepuaiabHas TOUKa,
MHEpLHAIbHAs CUCTEMA OTCUETa;

pelarh 3a/a4M, UCIOoJIb3ys (PU3MUECKHE 3aKOHBI (3aKOH COXPAaHEHUs SHEPrHH, 3aKOH BCEMHUPHOTO
TArOTeHUs, npuHIUN cynepnosuuuu cui, I, II u Il 3axkonsr HeroTOHA, 3aK0H COXpaHEHHS UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna) u (GOpMyJibl, CBA3bIBaIONINE (PU3NUECKHE BEITHUYNHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Teija, IUNIOTHOCTh BEIIECTBA, CWIJIA, JABJICHUE, MMIIYJbC TEja,
KMHETUYeCKasi SHeprus, MOTeHIMalbHasl dHEprus, MexaHudeckas paboTa, MEXaHWYeCKash MOIIHOCTH,
KIIJI mpocToro MexaHusma, cujia TPEHUS! CKOJIbKEHHs, KO3()QUIIMEHT TpeHus, aMIUIUTyAa, Ieproj U
yacToTa KoJjeOaHU, AJMHA BOJHBI M CKOPOCTh €€ PAclpOCTpPaHEHMs): Ha OCHOBE aHajln3a YCJIOBHS
3aJaud 3alHChIBaTh KPAaTKOE YCJIOBHE, BBIACIATh (U3UUYECKUE BEIUYMHBI, 3aKOHBI U (OPMYIIHI,
He0OXOIMMBIE /IJISl €€ PellIeHus], IPOBOUTH PACUEThl U OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BETUUNHBI.

BbINyCKHUK OJIYYHT BO3MOKHOCTh HAYYHThCSH:

HCIOJIb30BaTh 3HAHUS O MEXAaHWYECKUX SIBJICHHUSIX B IMOBCEJHEBHOM XHU3HU Il oOecreyeHus
0€30MacHOCTH NpH OOpAIIeHUU ¢ NpUOOpaMH M TEXHHUUYECKUMH YCTPOMCTBaMH, AJSl COXPaHEHHS
3JI0pOBbsI U COOJIOACHUS HOPM 3KOJOIMUECKOrOo IIOBEJEHHS B OKpYXKarolled cpele; NPUBOIUTH
IPUMEPHl MPAKTUYECKOTO HCIOJIb30BAHUSA (PU3MUYECKUX 3HAHUH O MEXaHHYECKUX SBICHUSAX H
(Gu3MYeCKUX 3aKOHAX; IPUMEpPbl HUCIOJb30BAHMSA BO30OHOBISEMBIX HMCTOYHHUKOB OSHEPIHH;
9KOJIOTMUYECKUX MOCIIEICTBUI UCCIEA0BAHNS KOCMUYECKOIO TPOCTPAHCTB;



pa3nuyath TPaHULBI TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, MOHMUMATh BCEOOLIMH XapakTep
(GyHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHMYECKOW SHEPruu, 3aKOH COXpPaHEHHS
UMIIYJIbCa, 3aKOH BCEMUPHOT'O TATOTEHHSI) U OTPaHUYEHHOCTh NCIIOIH30BAHMUS YACTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u ap.);

HAXO/UTh aJICKBAaTHYIO MPEIOKEHHON 3a/1a4e (PU3NUECKYI0 MOJIENb, pa3pemaTh IpodaemMy Kak Ha
OCHOBE MMEIOILIUXCS 3HAHUHM M0 MEXaHUKE C MCIIOJIb30BAaHUEM MAaTeMaTUYeCcKOro amnmnapara, Tak U pu
MOMOIIIM METOJIOB OIICHKH.

TenuioBble sIBJIEHUS
BbINnyCKHUK HAYYUTCSH:

pacrno3HaBaTh TEIJIOBbIC SIBICHUS U OOBSACHATH Ha 0a3e MMEIOIIUXCS 3HaHUW OCHOBHBIE CBOICTBa
WIA YCJIOBUS TPOTEKAHUS STHX sBICHUM: Auddy3us, n3MeHeHue oObemMa TeNn IMPH HarpeBaHUU
(oxmaxkaenun), OOJbIIAs CXKUMAEMOCTh Ta30B, Majas CXKHMAEMOCTh XUAKOCTEH U TBEPABIX Tell;
TETJIOBOE PaBHOBECHE, HCIIApEeHUe, KOHACH AN, IIJIaBJICHIe, KPUCTAIUIM3alKs, KHTICHUE, BIaXKHOCTh
BO3/lyXa, pAa3IUYHbIE CIOCOOBI TeIulonepenayn (TEIIONPOBOJAHOCTh, KOHBEKIIUS, H3JIyueHUe),
arperaTHble COCTOSIHHS BEIIECTBA, MOTJIOMIEHUE YHEPTHH NPU MCIIAPSHUH KUJKOCTH U BBIZICIICHHE €€
MIpY KOHJEHCAIINHU T1apa, 3aBUCUMOCTb TEMIIePaTyPbl KUTICHUS OT JaBJICHUS;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TENI W TEIUIOBHIC SIBICHHS, WCHOJNB3yd (pU3HUYECKHe BEITMYMHBI:
KOJHMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrusi, TemIepaTrypa, YAelbHas TEIUIOEMKOCTh BEIeCTBa,
yIenbHas TEIUIOTa IUIABJICHUS, yIENbHAs TEIUIOTa NMapooOpa3oBaHMsA, YAEIbHAs TEIUIOTa CrOpaHUs
TOIUIMBA, KOX(P(UIMEHT TMOJE3HOr0 NEHCTBUS TEIUIOBOTO [BUTATENs; MPHU ONHCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHIA CMBICT HCIOJIB3YEMbIX BEITUYMH, UX OOO3HAYCHHS M €AMHUIBI M3MEPEHHS,
HaXOIUTh (DOPMYINBI, CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYHHY C APYTMMU BeIHMYHWHAMH,
BBIUUCIIATH 3HAUCHHE (PU3MYECKON BEIIMYHHEI,

aHAJIM3UPOBATh CBOWMCTBA TEJI, TEIUIOBBIC SIBICHUS W MPOLECCHI, UCIOIb3Ys] OCHOBHBIC MOJIOKECHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI O CTPOSHHH BEIIECTBA M 3aKOH COXPAHEHHUS DHEPTUH;

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YyYEHHBIX (PU3MUYECKUX MOJEJEH CTPOEHHUS ra3oB, )KUIKOCTEH U
TBEPJIBIX TET,

MPUBOANTH NMPUMEPHI MPAKTHUECKOTO MCIOIBb30BaHUS (PU3NUYECKUX 3HAHUN O TEIUIOBBIX SIBJICHUSX;

pemaTh 3a/1a49M, UCIOJB3Ys 3aKOH COXPAHEHUS YPHEPTUHU B TETUIOBBIX IpoIeccax U (GOPMYIIHI,
CBSI3bIBAOIIME (PU3MUYECKHE BEJIMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIEpPaTypa, yAeabHas TeII0EMKOCTh
BEIIECTBA, Y/AETbHAs TEIUIOTA TUIABJICHHS, yJENbHAs TEIJIoTa MapooOpa3oBaHus, yAeTbHAs TEIUIOTa
CrOpaHMsl TOILIMBA, KO3()(UIMEHT MOJIE3HOr0 NEHCTBUS TEIUIOBOTO ABHMraTesis): Ha OCHOBE aHAIN3a
YCIIOBHS 33]1a4¥ 3aIMCBIBATH KPATKOE YCIOBUE, BBIIEIATH (PU3NIECKUE BETHIUHBI, 3aKOHBI 1 (HOPMYIIH,
HE00XOAMMBIE JJIS €€ PELIeHUs, IPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAUEHUS
(hU3UYECKOI BEITMYMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS

UCMOJb30BAaTh 3HAHMS O TEIUIOBBIX SIBICHUSX B TIIOBCEJIHEBHOW KHU3HM JUId OOecreueHHs
0€30MacHOCTH TPH OOpalIeHWH ¢ TpUOOpaMH M TEXHHYECKHMMH YCTPOWCTBAMH, UISI COXpPaHCHHUS
3JI0pOBbsI U COOJIOACHUS HOPM HKOJIOTHUECKOTO TOBEJCHHUS B OKpYJXKarolled cpene; NMPUBOIUTH
MIPUMEPHI SKOJIOTUYECKUX TTOCIEACTBUN pabOTHl JBUTATENC BHYTPEHHErO CTOpaHMS, TEIJIOBBIX H
THJIPOAJIEKTPOCTAHLIUH;

pa3nuyaTth TPaHULBI TPUMEHHMMOCTH (U3UYECKUX 3aKOHOB, IOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAIBHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAaHEHMsS SHEPrMU B TEIUIOBBIX Ipolieccax) U
OTPaHUYEHHOCTH MCITOJIb30BaHMS YACTHBIX 3aKOHOB;

HAXO/UTh aJIeKBaTHYIO MPEIUIOKEHHON 3a1a4e (U3NIECKYI0 MOJIENh, pa3pemaTh mpodiieMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUN O TEIUIOBBIX SIBIICHUSX C MCIIOJIb30BAaHHEM MaTeMaTHYECKOro armapara,
TaK ¥ MPH TOMOIINA METO/IOB OI[CHKH.

DJIeKTpHUYecKre 1 MATHUTHBIE SIBJICHHUS
BeinycKHUK Hay4uTCSH:

pacro3HaBaTh IEKTPOMArHUTHBIC SIBICHUS U OOBSCHITH HA OCHOBE UMEIOIINXCSI 3HAHUN OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHS NMPOTEKAHMSI ATHX SIBICHUN: DJIEKTpU3alUsl TeJl, B3aUMOJICHCTBHE 3apsjioB,
AJIEKTPUUYECKUI TOK U €ro JecTBUS (TEII0BOE, XUMUYECKOE, MATHUTHOE), B3aUMOJICHCTBHE MAarHUTOB,
ANIEKTPOMAarHuTHasI UHAYKINS, JeMCTBHE MAarHUTHOTO MOJIsl HA TIPOBOJIHUK C TOKOM M Ha JIBHXKYLIYIOCS
3apsDKEHHYIO YacTHUILy, IEHCTBHE 3JIEKTPUUECKOTO MOl Ha 3apsHKCHHYIO YacTHILY,



3JIEKTPOMAarHUTHBIE BOJIHBI, MPSAMOJIUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAXKEHUE U TMPETOMIICHHE
CBETAa, AUCIEPCHSI CBETA.

COCTABJISITh CXEMbI AJIEKTPUUYECKUX IIEMNel C MOCIeA0BATENbHBIM U MapaJIeIbHBIM COECIUHEHUEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE OOO3HAYEHHUS 3JIEMEHTOB JJIEKTPUUECKHX Iernel (MCTOYHMK TOKa,
KJIIOU, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

UCIIOJIb30BAaTh ONTHUYECKUE CXEMbI JJIsi TOCTPOEHHUS H300paKeHHil B IJIOCKOM 3€pKaje Hu
coOuparoIei JIMH3e.

OINMCHIBATh W3YYCHHBIE CBOMCTBA TENI U JJIEKTPOMArHUTHBIC SIBJICHHS, HCHOJIB3Ys (pusmueckue
BEJIMYUHBI: JJICKTPUYECKUN 3apsi, CHJIa TOKa, OJJIEKTPUUECKOE HANpsHKEHUE, JIIEKTPUUECKOE
COIIPOTHUBIICHUE, YIEIbHOE COMPOTUBIICHUE BEIIECTBA, paboTa 3JIEKTPUUECKOIO MOJIsI, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSIHHE W ONTHYECKAasi CHJIa JTMH3bI, CKOPOCTh IEKTPOMArHUTHBIX BOJH, JUTHHA BOJIHBI
M 4acToTa CBETA; IPU OMHCAHUM BEPHO TPAKTOBATh (PU3UUECKHM CMBICI UCIOJIb3YEMbIX BEIMYMH, UX
0003HAYCHHUST W CIWHUIIBI U3MEPCHHs; HAaXOAWTHh (OPMYIbI, CBS3BIBAIONINE JaHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMH BEITUYNHAMU.

aHAJIM3MPOBATh CBOMCTBA TEJI, SJICKTPOMATHUTHEIC SBJICHHUS W IMPOIIECCHI, UCTIONB3YS (DU3UYECKHE
3aKOHBI: 3aKOH COXPAHEHMS AJIEKTPUUECKOro 3apsja, 3akoH Oma i ydacTka 1enu, 3akoH J[oyis-
Jlenua, 3aK0H MPSAMOJIMHEIHOTO pacpOCTPAHEHUS CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH IIPEIOMIICHUS
CBETa; MPHU ITOM Pa3INYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €0 MaTeMaTHYEeCKOE BhIpaXKEHHE.

MPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOIB30BaHUS (PU3NYECKUX 3HAHUU O AJIEKTPOMATHUTHBIX
SIBJICHUSIX

pemaTh 3aJa4u, UCIONb3ys (PU3NUecKrue 3aKOHBI (3akoH OMma JuIsl ydacTKa Ieru, 3aKoH J[Koyms-
Jlenua, 3aK0H NPAMOJIUHEHHOTO paCIPOCTPAHEHHUSI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIICHHS
cBeTa) U (DOPMYIIBI, CBSI3BIBAIONINE (PU3NUYCCKUE BEIIMUUHBI (CHJIA TOKA, SJICKTPHUECKOE HANPSDKEHUE,
ANEKTPUUYECKOE COMPOTHUBIICHUE, y/IEIbHOE COMPOTHUBIICHHE BEIIECTBa, paboTa dMEKTPUIECKOTO MO,
MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE ¥ ONITHYECKASI CHJIA JTMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH,
JUIMHAa BOJHBI W 4YacToTa CBeTa, (OpMyIbl pacyeTa dSJIEKTPUUECKOrO COMPOTHBICHUS IPHU
MIOCJIEZI0BATEIBHOM U MapajIeIbHOM CO€AMHEHUH NMPOBOJHUKOB): HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4
3aMMChIBaTh KPATKOE YCIOBHE, BBIICIATH (DU3HMUECKHUE BEIMYMHBI, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE
JUTSL €€ PEIIeHUs], POBOJAUTH PACUEThl U OLICHUBATh PEAIbHOCThH MOJYYEHHOTO 3HAYCHUST (PU3HUUECKOM
BEJINYUHBI.

BpinyCKHUK MOJTYYHUT BO3MOKHOCTh HAYUYMTHCS:

WCIIO0JIH30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SIBJICHUSIX B TTOBCEAHEBHOM JKU3HU JIJIsi OOECTIedeHUs
0€30MacHOCTH TpU OOpalleHHH C MPUOOpPaMH M TEXHUYECKUMHU YCTPOIMCTBAMH, A COXpPaHEHHS
3I0pOBBSl U COOJIOJIEHHUS HOPM DKOJIOTHYECKOTO TIOBEJACHHS B OKPYXKAIOIIEH cpejie; MPUBOAMTH
MIPUMEPHI BIUAHUS JIEKTPOMAarHUTHBIX U3JTyY€HUM HA KUBbIE OPTaHU3MBI,

paznuuaTh TPAHUIBI TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHHUMATh BCEOOIIMI XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHsI DSJIEKTPHUUECKOro 3apsifa) W OTrPaHHMYEHHOCTH
WCIIOTH30BaHUsI YACTHBIX 3aKOHOB (3akoH OMa U1 y9acTka 1emnu, 3akoH Jxoymnsa-JIenmna u np.);

MCIOJIb30BaTh MPUEMBI IOCTPOSHUS PU3NIECKUX MOJIENEH, MOUCKa U (POPMYITUPOBKHU TOKA3aTEIHCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUECKUX BBHIBOJOB HA OCHOBE AIMITUPUYECCKH YCTAHOBJICHHBIX (hDaKTOB;

HaXOJUTh aJIeKBaTHYIO MPEAJI0KEHHOM 3a1aue (U3NUecKyro MOJelb, pa3peliath IpodieMy Kak Ha
OCHOBE MMEIOIIUXCS 3HAaHUH 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX C WCITOJIH30BAHUEM MAaTeMaTHYE€CKOTO
anmnapara, Tak ¥ py MOMOILKA METOA0B OLIEHKH.

KBaHnTOBBIE SIBJIEHHS
BbInyCKHUK HAYYHTCH:

pacmo3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHSATH HA OCHOBE UMEIONINXCS 3HAHUI OCHOBHBIE CBOMCTBA
WJTU YCIIOBUS MPOTEKAHUS dTUX SIBJICHUN: €CTECTBEHHAs! U UCKYCCTBEHHAS palMOaKTUBHOCTD, -, 3- H Y-
W3JIy4eHUs, BOBHUKHOBEHUE JTMHEHYATOr0 CIIEKTPA U3ITYyYEHUs aTOMa;

OTHCHIBATh M3YUYCHHBIC KBAaHTOBBIC SIBJICHUS, UCIIONB3YsS (PU3MUECKUE BEITMYMHBI: MAaCCOBOE YHMCIIO,
3aps0BOE YHCIIO0, TIEPUO TONIypachaaa, dHeprusi (OTOHOB; MPHU ONUCAHUU MPABUIBHO TPAKTOBATH
(bu3nyecKuit CMBICI KCIOJIb3YEMBIX BEIUYHMH, UX 0003HAYEHMs] M €AMHULIBI U3MEPEHMsI; HaXOAUTb



(bopMyIbl, CBSA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JIPYTMMHU BEJIMYMHAMH, BBIYUCIATH
3HaYeHUE PU3NYECKON BETUUUHBI;

AHAJIM3UPOBATL KBAHTOBBIC SBJICHUA, WCIIOJIb3Y (I)I/ISI/I‘IGCKI/IG 3aKOHbBI M TMOCTYJIAThI: 3aKOH
COXPAaHEHHUS SHEPruH, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija, 3aKOH COXpPaHEHUS MacCOBOIO
qucia, 3aKOHOMCPHOCTH HM3JIYYCHUS W IOITIOMICHUA CBCTA aTOMOM, IIPpH 3TOM pasjin4aTb CJIOBCCHYIO
(hOopMyIIHPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

pasinyaTh OCHOBHBIE IIPU3HAKU IUIAHETAPHOM MOJENIM aTOMa, HYKJIOHHOW MOJEIN aTOMHOIO S1pa;

MPUBOJIUTH PUMEPHI IPOSBICHUS B MIPUPOJIE U MPAKTHUECKOTO UCIIOIB30BAHUS PAIMOAKTUBHOCTH,
SJICPHBIX U TEPMOSJICPHBIX PEaKIfii, CIEKTPAIBLHOTO aHATN3A.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCS:

WCTOJIb30BaTh TOJYYECHHBIC 3HAHUS B IOBCEIHEBHOW KHM3HHM IpH OOpalleHHH ¢ MpUOOpaMu |
TEXHUYECKUMH YCTPONCTBaAMHM (CUETYMK HOHM3UPYIOIIMX 4YaCTHIl, JIO3UMETP), A1 COXpaHEHHS
3JI0POBBSI U COOJTIOJICHUS. HOPM IKOJIOTUYECKOTO MTOBEICHUS B OKPY>KAIOLICH cpee;

COOTHOCHUTB YHEPIHIO CBSI3U aTOMHBIX si/iep C 1e(heKTOM MAaCChI;

MNPpUBOAUTL TPUMEPLI BJIIHMAHUA PaJUOAKTHBHBIX I/I3JIyTICHI/Iﬁ Ha JXUBBIC OPraHU3Mbl; INOHHUMATb
MIPUHIIMIT JCHCTBHS TO3UMETPA U pa3iuyaTh YCIOBUS €ro UCTOIb30BaHMUS;

IIOHUMAaThb 3KOJIOTHYECKHUEC HpO6JI€MI)I, BO3HHKAIOIIME npu HCIIO0JIBb30BaHUU ATOMHBIX
ANEKTPOCTAHIIMNA, U TYTH PEHICHUS ITUX MpoOJIeM, MEPCIEKTUBBl HCIOJIBb30BAHMS YIPABISEMOTO
TEPMOSIEPHOTO CHHTE3A.

DJIeMeHThI ACTPOHOMMHU
BbINYCKHUK HAYYUTCS:

yKa3bIBaTh Ha3BaHMs MaHeT COJIHEYHOW CHCTEMBbI; pa3jnyaTh OCHOBHBIE MPHU3HAKU CYTOYHOTO
BpaIleHHs 3BE3IHOTO HeOa, ABkeHus JIyHsl, COJHIIA U IJIAaHET OTHOCUTEIHHO 3BE3I;

MMOHUMATh PA3INYUs MEXY TeTHOLIEHTPUUECKON 1 F€OLIEHTPUUECKON CCTEeMaMu MHpa;

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

YKa3bIBaTb O6HII/IC CBOMCTBA M OTJINYMS INIAHET 3€MHOM TPYIIIbI U IUIAHCT-TUTAHTOB, MaJIbIX TECJI
ConHedHOM cucTeMbl M OOJBIIMX IJIAHET; MOJIb30BaThCs KAPTOM 3BE3IHOIO HeOa MpH HaOMIOJCHUAX
3BE3JHOro Heba;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3]1 (pa3mep, IIBET, TeMIIepaTypa) COOTHOCUTH L[BET 3BE3/IbI
C €€ TEMIIePATypOH;

pas3nuyaTh TUIIOTE3bI O MPOUCX0XKIeHUH COTHEUHOW CHCTEMBI.

Conep:kanue yueoHoro npeamera «®@usuka» B 7-9 kjaccax.

7 KJy1ace
(68 wacos, 2 yaca B He/IEINIO)
|. Benenue (4 yaca)

[IpenmMer u Meronbl (PU3MKU. DKCIEPUMEHTANBHBIM METOJ H3yueHusi npupoisl. 3mepenue
¢usnueckux BenuuuH. IlorpemHocts u3MepeHus. (OO000IIeHHE pe3yabTaTOB SKCIIEPUMEHTA.
Habmtonenne npocTedmux sBICHUA W MPOLECCOB MPUPOABI C MOMOIIBIO OPraHOB YYBCTB (3peHUS,
ciiyxa, ocsi3aHus). Mcmonp3oBaHME NPOCTEHIIMX M3MEPHUTEIbHBIX HpUOOpoB. CxemaTHueckKoe
n300paXkeHne OnbITOB. MeTobl nonydeHust 3HaHuil B ¢pusuke. Pusnka U TEXHHUKA.

®poHTansHas JabopaTopHas padora.

1.0Onpenenenue LeHbl AeTICHUS U3MEPUTEIBHOTO IPUOOpa.

Il. IlepBoHayaIbHbIE CBEIeHUSI 0 CTPOEHHH BelecTBa. (6 4acoB.)

I'umore3a 0 AMCKPETHOM CTpOEHMHM BemecTBa. Monekynsl. HenpepbslBHOCTP M XaOTUYHOCTh
nBUKeHHsT yacTul] BemectBa. Juddysus. bpoyHoBckoe asmxenue. Mojenu rasa, XKHIKOCTH U
TBEPJOTro Tena. BzanMoaelicTBrue yacTull BelecTsa. B3auMHOE IPUTSHKEHUE U OTTAIIKUBAHUE MOJIEKYJI.
Tpu cocTostHUS BEIECTBA.

®poHTanbHas 1aboparopHas paboTa.

2.M3mepenune pa3MepoB MaJlbIX TeEIl.

I11. BzaumopeiicrBue Tes. (23 yaca)
Mexanuyeckoe ABHKeHUE. PaBHOMEpHOE M HE paBHOMepHOe ABWkeHue. Ckopocth. Pacuer nmytu n
BpeMeHHU JBHKeHMs. Tpaekropus. IIpsmonuneintHoe nBuxeHue. B3aumonerncrsue ten. MHeprus.



Macca. IlnotHocTs. M3MepeHne macchl Tena Ha Becax. Pacuer maccel U 06beMa MO €ro IUVIOTHOCTH.
Cuna. Cuibl B IpUPOJIE: TATOTEHHUS, TSHKECTH, TPEHUS, yIpyrocTu. 3akoH ['yka. Bec tena. CBa3b Mexay
CWJION TsDKeCTH M Maccoil Tena. J{lunamomerp. CiiokeHHe IBYX CHII, HAIIPABJIEHHBIX 110 OJHOM MpSAMON.
Tpenwne. Yupyras nedopmarusi.

Dponmanvuvle 1abopamopHsle padomal.

3.M3MepeHue Macchl Tela Ha pblYaKHbIX BECax.

4.3mepenue oobeMa Tea.

5.0mnpeneneHue MI0THOCTH TBEPAOIO BELIECTBA.

6.I'panyupoBaHue NpyXuHbI 1 U3MEPEHUE CUJT TUHAMOMETPOM.

IV [{aBjienne TBepabIX TeJ, JKUAKOCTel U ra3oB. (21 yac)

Hasnenune. Onwir Toppuuerum. bapomerp-anepoua. ATMochepHOe AaBJICHUE HAa Pa3IMYHbBIX BHICOTAX.
3akon [lackans. CriocoObl yBenuueHUss U yMeHblIeHHs naBieHus. JlaBnenue rasza. Bec Bozmyxa.
Boznymnas obonouka. M3mepenue armocdeproro nasieHus. ManomeTpsbl. [IopiiHeBO# ®KUAKOCTHBIHN
Hacoc. [lepenava naBineHus TBEpAbIMH TElaMH, KUJIKOCTAMHM, ra3aMu. JleficTBUE )KUJIKOCTU U ras3a Ha
MOTPYKEHHOE B HUX TeJ0. PacueT naBieHus )KUAKOCTH Ha THO M CTEHKH cocyaa. CooOmaromume cocybl.
Apxumenosa cuia. ['uapasnuyeckuii npecc. [lnaBanue ten. [lnaBanue cynos. BoznyxornnaBanue.
®poHTanpHas JabopaTopHas padora.

7.0npeneneHue BhITAIKUBAIOIIECH CUJIbI, JEHCTBYIOIIEH HA TOTPYKEHHOE B )KUJKOCTb TEJIO.
8.BrisicHeHHe ycnoBUi MI1aBaHUS TEJa B )KUIKOCTH.

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

Pabora. Mommuocts. OHeprus. Kunernueckas sHeprus. [loTeHnnanbHas sHeprusi. 3aKOH COXpaHEHHUs
Mexanuueckoit suepruu. [Ipocteie Mmexanusmbl. KI1J[ mexanu3moB. Peiuar. PaBHOBecue cuit Ha pbryare.
MowmeHT cuiibl. Ppiuaru B TexHuke, ObITY U Ipupoe. [I[pumeHeHne 3akoHa paBHOBECHS pblyara K 0JI0Ky.
PaBeHcTBO paboOT pH UCMOJIB30BAHUU IPOCTHIX MEXAHU3MOB. «30JI0TO€ MPABUIIO» MEXAHUKH.
®dponTankHas 1abopaTopHas padora.

9.BbIsicHEHUE YCIIOBHS PABHOBECHS pblyara.

10.Onpenenenne KII/] npu noabeme 1o HakKJIOHHOM IJIOCKOCTH.

8 kJ1ace

(68 uacos, 2 yaca B HeJEITIO)

|. TensioBbie siBjienus (25 yacoB)

Buytpennss sueprus. Temnosoe nemxenue. Temnepatypa. Temonepenaua. Heo6paTtumocTs npouecca
terionepenayn. CBs3b TEMIEPATypbl BEIIECTBA C XaOTHMUECKUM JBMKEHHEM ero yactuil. CrocoOsl
U3MEHEHHs BHYTpeHHeW »sHepruu. TemmonpoBogHocTs. KosmdecTBo — TemnoTel. Y aenpHas
terioeMKkocTh. KonBekuus. M3myueHue. 3akOH COXpaHEHHsS SHEPrUUM B TEIUIOBBIX IpoLieccax.
[InaBneHue M KpucTauIM3anus. Y IelbHas TEIUIoTa Iu1aBleHus. I'pauk miaBieHUs U OTBEpEeBaHMUS.
[IpeoOpa3oBaHue sHEpPruuM MpU H3MEHEHHUSX arperaTHoOro COCTOSHMs BemlecTBa. lcnapenue u
KOHJIEHCAlUsA. YJenbHas TemjoTa mapooOpa3oBaHUs M KoHAeHcanuu. PaGora mapa W rasa npu
pacmiupennu. Kunenne xuakoctr. BrmaxkHocTh BO3myxa. TeIioBble ABUTATENW. DHEPrusl TOIUIMBA.
VY aenpHas TEII0Ta CropaHusl.

ArperatHble coctostHus. [IpeoOpazoBanue sHepruu B TeruoBblx aBurarensx. KIIJ TemmoBoro
JIBUTATES.

®poHTansHas JabopaTopHas padorta.

2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IPY CMEUIMBAHUH BOJBI PA3HOM TEMIIEPaTyphI.

3."3mepenue yaenbHON TEMIOEMKOCTH TBEPIOTO TeNa.

Il. DnexTpuyeckue siBJeHUs U YJIeKTPOMArHUTHBIE siBJeHUs (34 yaca)

DJeKTpu3anus Tell. DJIEeKTpUYeCKuil 3apsn. B3anmoneiicTBue 3apsnoB. [[Ba Buaa 3JIEKTPUUECKOTO
3apsaa. JJMCKpeTHOCTh AIEKTPUUECKOTO 3apsaaa. DNEKTPOH. 3aKOH COXpaHEHHS DJIEKTPUYECKOTO 3apsiia.
Onektpuyeckoe Tmone. OnekTpockon. CrtpoeHne aroMoB. OOBSICHEHHE DIEKTPUUYECKUX SBICHUM.
IIpoBOAHMKYM M HENPOBOAHUKHU 3JIEKTPUUECTBA. J[€HCTBUE 3JEKTPUUECKOIO IOJSA Ha 3JIEKTPUUECKUE
3apsbl.



[TocTosiHHBIA ANIEKTPUYECKH TOK. VICTOYHUKM SJIEKTPHUECKOTO TOKa. Hocurenun CBOOOIHBIX
JNEKTPUYECKUX 3apsA0B B METAIIAX, KUAKOCTAX U razax. DJIEKTPUIECKas LENb U €€ COCTaBHBICYACTH.
Cuna toka. Equnuusl cuibl Toka. AMnepmerp. M3mepenue cunbl Toka. Hanpsbkenue. EnmHuiel
HanpspkeHus. BosistMerp. M3Mepenue HanpskeHust. 3aBUCUMOCTD CHIIBI TOKA OT HAIPSKEHUS.
Conporusnenue. Enqunuisl conpotuBieHus. 3akoH Oma aJig ydacTka aJIeKTpudyeckoi nenu. Pacuer
COIIPOTHBIICHUSI IIPOBOJHUKOB. YIEIBHOE conpoTuBicHHE. I[Ipumeppl Ha pacueT CONPOTUBICHUS
IIPOBOJHUKOB, CUJIbI TOKA U HanpshkeHus. PeocraTsl. IlocnenoBarenbHoe U napamieIbHOE COETMHEHUE
IIPOBOJHUKOB. [IeHCTBUSA 2JIEKTPUUECKOIO TOKA

3akon [[xoyns-Jlenma. PaGora anekTpudeckoro Toka. MOITHOCTh AJEKTPUYECKOTO TOKA. EXMHUIIBI
paboThl 3JEKTPUYECKOIO TOKA, MpHUMEHseMble Ha MnpakTuke. CUeTYMK 3JIEeKTPUYECKOH HHEpIuu.
DnexkTpoHarpeBateiabHble MPHOOPEL. Pacuer anekTposHepruu, noTpedasieMoil ObITOBEIME TPUOOpaMHU.
HarpesaHne npoBOJHUKOB 3JIEKTPUYECKUM TOKOM. KOIMYECTBO TEIUIOTHI, BBIACIAEMOE IIPOBOAHUKOM
¢ TokoMm. Jlammna HakanuBanus. Koporkoe 3ambikanue. [Ipenoxpanurenn. MarautHoe nosie. MarautHoe
I10JIE TIPAMOIO TOKAa. MarHuTHbIE JINHUNA. MarHuTHOE MOJe KaTyIIKHd ¢ TOKOM.DJIEKTPOMATrHUTBI U UX
npuMeHeHus. [locTosHHbIE MarHuThl. MarHUTHOE I0JI€ MOCTOSHHBIX MarHUTOB. MarHutHoe mnoJse
3emuu. /IeficTBME MarHUTHOTO OJIs1 HA IPOBOJHUK C TOKOM. DJIEKTPUYECKUI ABUTATENb.
@ponmanvusle 1adOpamopHbvle padomul.

4.COopKa >JIEKTPUYECKOH 1T U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHBIX yJacTKax.

5.I3MepeHue HalpsHKEHUs Ha PA3JIMYHBIX y4acTKaX MIEKTPUYECKOU LEH.

6. PerynupoBanue cuiibl TOKa peOCTaToOM.

7.V13mepenune conpoTUBIEHUS IPOBOIHUKA IIPU IIOMOILY aMIIEPMETPA U BOJILTMETPA.

8.M3MepeHne MOIIHOCTH 1 pabOThI TOKA B 3JIEKTPUUYECKOI J1amIIe.

9. COopKa 371eKTpOMarHuTa 1 UCIbITAHUE €ro JAeHCTBHSL.

10. M3yueHwue 3JIeKTPHUYECKOTO ABUTATENs TIOCTOSIHHOTO TOKA (Ha MOJIEIH).

I11. CBetoBbie siBjieHus. (9 yacoB)

Hcrounuku ceera.

[IpssmonuHETHOE pacIpOCTPaHEHNE, OTPAKEHUE U TIPEIOMIIEHUE cBeTa. JIyd. 3aKoH OTpa’keHHUs CBETa.
[Tnockoe 3epkano. Jlunza. OnTtuueckas cuina JuH3bL. M300paxeHue naBaemoe nuH30U. W3mepenue
(OKyCHOT0 paccTosiHUS cobuparoleit TnH3bl. OnTrdyeckue npubopsl. ['na3 u 3penue. Ouku.
@ponmanvusle 1a60pamopHvie padomul.

11.M3y4yeHne 3aKOHOB OTpa)KEHHUs CBETa

12.HabnroneHue siBIeHUs IPETOMIIEHUS CBETa

13.ITonyuenue n300paskeHus MPU OMOIIY JTHH3BI.

Peseps -2uac

9 kJaace

(68 wuacos, 2 yaca B HEJICITIO)

I. 3akonbl B3auMo/IelicTBHSA U ABH:KeHHs TeJl. (25 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cucrema otcuera. OmnpezneneHue
KOOpJIUHAThl ABWXKYyIIero Tena. ['paduxu 3aBUCHMOCTH KHHEMAaTHMYECKHUX BEIMYMH OT BpPEMEHH.
[IpsmonuHeiiHOE  paBHOYCKOpPEHHOE  JBMKeHHE. (CKOpOCTb  PaBHOYCKOPEHHOIO  JBUIKCHHS.
[lepemenienue npu paBHOYCKOPEHHOM JABIMKEHHUU. OmpeneneHrne KOOPAMHATHI JBHKYLIETO Tena.
I'paduku 3aBHCHMOCTHM KHHEMAaTHUECKHMX BEIMYMH OT BpPEMEHH. YCKOopeHue. OTHOCHUTEIbHOCTb
MEXaHUYECKOTo IBIKeHUs. MIHepiuanbHas cucteMa OTCUeTa.

IlepBriit 3akon HbroTona. Bropoii 3akon HeroTona. Tpertuii 3akon Heiorona. CBoOonHOE majneHue
3akoH Bcemuproro Tarorenus. KpuosmHelWHOe nBMKEeHME [IBHJKEHHE TIO OKPYXHOCTH.
HckyccTBeHHble ciyTHUKHM 3emiu. Pakersl. mmynbe. 3akoH coxXpaHEHMsI MMITyJbca. PeakTuBHOE
nBukKeHue. J[BrkeHune Tena OpoleHHOTo BEpTUKaIbHO BBEpX. JIBIKeHUE Tesla OpOIIeHHOTO MOAYTIIOM
K TOPU30HTY. J[BHKeHue Tena OpoIIeHHOI 0 TOPU30HTANIBHO. Y CKOpEeHHE CBOOOAHOTO Na/IeHus Ha 3emIie
U ApYTUX IIAHETAX.

Dponmanvusle 1a00pamopHvle padomel.

1. VccnenoBanue paBHOYCKOPEHHOTO JBM)KEHUS 0€3 Ha4allbHOW CKOPOCTH.



2.M3MepeHune yCKopeHHsi CBOOOIHOTO MaICHUsI.

Il. Mexanuueckue Kojie6aHusi 4 BoJHbI. 3BYK. (10 yacoB)
Mexanunueckue konebanus. Ammurtyna. [lepuon, yactora. CBoGoauble konedbanusi. KonebaTenpHbie
cucreMbl. MasTHUK. 3aBHUCHMOCTb II€pHOJAa U YaCTOTHl HUTSHOTO MAasATHHUKA OT JJIMHBI HUTH.
[IpeBpamienue >HEPrUM MpH KOJICOATEIHHOM MIBIDKEHHH. 3aTyXarolue Koyiebanus. BeiHyXIeHHBIE
KosnebaHusa. Mexanuueckue BONHbIL. JlnuHa BoiHbL. [IponosbHble M nonepeyHsle BOJIHbI. CKOPOCTh
pacripocTpaHeHHs BOJIHBL. 3BYK. BeicoTa 1 TemOp 3Byka. ['pomkocTs 3Byka/ PacpocTpanenue 3Byka.
CxopocTs 3Byka. OTpaxeHnue 3Byka. 9xo. Pezonanc.
®dponTankHas T1adopaTopHas padora.
3.HccnenoBaHue 3aBUCUMOCTH NIEPUOAA U YACTOTHI CBOOOIHBIX KOJIEOaHNI MaTEMAaTHYECKOTOMAsITHUKA
OT €ro JJIUHBI.

I11. DyiekTpoMaruuTHble siBjeHus. (174acoB)
JlelicTBUE MarHUTHOTO OJIS HA AJIeKTpUueckue 3apsaabl. ['padpuyeckoe n300pakeHne MarHUTHOTO
nonisi. HarpaBnieHne Toka U HanpaBJeHUE €ro MarHuTHOro nojsi. OOHapyKeHHe MarHUTHOTO TOJIS 110
€ro ACUCTBUIO Ha JIEKTpUUeCKU TOK. [IpaBuio neBol pyku. MarHuTHbIN MOTOK. DJIEKTPOMAarHuTHas
MHIYKLUA. SIBJIEHUE 3JIEKTpOMarHuTHOM MHAYKIMH. [loiydeHne nepeMeHHOro 31eKTpUYeCKOro TOKa.
OnexTpoMarauTHoe nose. HeogqHoponHoe U HEOIHOPOAHOE MoJe. B3auMOCBSI3b JIEKTPUYECKOTO U
MarHMTHOTO MOJIEH. DJIEKTPOMAarHUTHbIE  BOJHBL. CKOPOCTb PACIpOCTPAHEHUS 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJBUIATENb. DJIEKTporeHeparop. CBeT — 3J€KTpOMarHuTHas BOJIHA.

®poHTanpHas JabopaTopHas padora.
4. V3yueHue ABJICHUS 3JIEKTPOMArHUTHON MHAYKLUH.

I V. Ctpoenue atoma u atomuoro siapa (11 yacon)
PaguoaktuBHOCTh. Anb(da-, 6erra- U ramMma-usnydeHue. ONbITHl IO PACCEMBAHUIO alb(a-4acTHll.
[Inanerapnas mogmens aromMa. AtomHOe sAApo. IIpoTOHHO-HEWTpOHHAs Mojaenb sapa. MeToasl
HAOJIOACHUS U PEruCTpaluy YacTHll. PaanoakTHBHbIE NPEBpaIleHUs. DKCIEPUMEHTAIbHbIE METO/IBI.
3apsin siapa. MaccoBoe unciio sapa. Anepusie peakuuu. Jlenenue u cunres suep. CoxpaHeHue 3apsiaa
Y MAacCOBOT0 YUCIIA IPU ANEPHBIX peakiusax. OTKpbITHE IPOTOHA U HEUTPOHA. S IepHbIE CUIIBL. DHEPTHS
CBSI3M YaCTHII B sAJIpeE.

Oneprus cBs3u. Jledhekr macc. Beinenenue sHepruu mpu JIelNeHUU U CUHTE3e sjep. Mcnonab3oBaHue
sanepHoi sHepruu. Jlosumerpus. SAnepusiii peakrop. [IpeobpazoBanne BuyTpenHeil sHepruu saep B
AJIEKTPUYECKYIO dHEPrut0. ATOMHas 3HepreTuka. TepMosiaepHsle peakiun. bronornueckoe neicreue
paauanuu.

V. Ctpoenne u 3Bomonust Beenennoii (5 yacos)

CocraB, ctpoenue u mpoucxoxaeHne ConHedHol cucteMbl. bonbmme Tena CoONHEYHOW CHCTEMBI.
Mansie Tena Comneunoit cucrembl. CTpoenue, uznydenue u sBomonus Conaina u 38e3q. CTpoeHue u
3BOJIIOIMA BeeneHHou.

Cnycok JUTepaTyphbl ¢ VKa3aHHeM NepeyHs VIeOHO-MeTOINYeCKoro obecneyeHus,
Cpe/ICTB 00VYeHMS ¥ DJIEKTPOHHBIX 00PA30BATEILHBIX PECYPCOB.

1. ®wuzwmka. 9 xi1.: yueb. 1 o61meodpazoBat. yupexaenuid. / A.B. [1éppimkun, E.M. I'yrHuk M.
Hpoda, 2019.

2. O®wusuka. 8 ki1.: yueO. 1t odmieobpazosar. yupexaenuil. / A.B. [1€peimkun, E.M. I'ythuk M.:
Hpoda, 2019.

3. ®wusuka. 7 ki.: yue0. 1uist odieobpazosar. yupexaenuid. / A.B. I1é€ppikun, E.M. I'ythHuk M.:
Hpoda, 2018.

4. ®wuzwpka. 9 kiacc: noypouHsle miaHsl o yueOHuky A.B. I1épsimkuna, E.M. ['yTHHK / aBT.-COCT.
H.JL.Ilenarefiuenko. — Bonrorpan: Yuurens, 2020. — 230 c.

5. ®wusuka. 8 Kinacc: MoypoyHsle MmiaHsl no yueOHuky A.B. [1€peiukuna, E.M. I'yrHuK / aBT.-cOCT.
H.JL.Ilenareiiuenko. — Bonrorpaa: Yuurens, 2019. — 230 c.

6. ®wusuka. 7 Kiacc: moypoyHsle Mmiansl no yueOHuky A.B. [1€peiukuna, E.M. I'yTHuK / aBT.-cOCT.
H.JL.Ilenareiiuenko. — Bonrorpaa: Yuurens, 2018. — 271 c.



7. ®wusmka: 3agaunuk: 9 — 11 ki1.: Yuel. mocobue aist oOieodpazoBar. yued. 3aBeneHuit. — M.:
Hpoda, 1996. — 368 c.: uin. — (3amaunuxu «Ipodsr»).

8. ®usmka. Tectsl. 7 — 9 knaccsl. Kabapaun O.®D., Opnos B.A. Y4ue6H. - MmeTon nocobue. — 4-¢ 3.,
crepeorurt. — M.: [poda, 2000. — 96 c.: wi.

9. ®wu3MYECKUil SKCIIEPUMEHT B cpeiHel mKkoie: Mexannka. MonekymsipHas (hu3uka.
DnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: IIpocsernienue, 1989. — 255 c.: mn. — (b-xa
yantens pu3uKu).

Hnmepnem-pecypcol:

1.bubnuoreka — Bce o npeamety «Pusnka». — Pexxum gocryma: http://www.proshkolu.ru
2.BuneoonbiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3.Enunas xomtekmnus nudpoBeIx 00pa3oBaTeabHBIX pecypcoB. — Pexum mocrtyma: http://school-
collection.edu.ru

4. VlutepecHble MaTepHaibl K ypokaM (H3HKH [0 TeMaM; TECThl MO TeMaM; HArJSIIHBbIC MOCOOMS K
ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. Iludpossie oOpazoBarenbHbIe pecypchl. — Pexxum moctyma: http://www.openclass.ru

6. DiekTpoHHbIC yueOHUKH 110 pusuke. — Pexxum goctyna: http://www.fizika.ru

Hughopmayuonno-kommynukamueHnsle cpeocmaea:

1.OtkpsiTas pusmka 1.1 (CD).

2.KuBas ¢pusuka. YuebHo-metoanueckuii komriekt (CD).

3.0t1 myra o nazepa 2.0 (CD).

4.bonwias sHuuknonenus Kupuina u Medoaus (Bce npeametsi) (CD).
5.ButpyanbHbie naboparopHbie padotsl o pusuke (CD).


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

