


PabGouyas nporpamma no ¢pusuke 14 9 Kiaacca

ITosicHuTeIbHAA 3anMCKA
- ®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny;

- @enepanbHbIii TOCYJApPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOIO 0O0IIEro oOpa3oBaHUA,
YTBEp)KICHHBI mpukazoM MuHucrepctBa oOpasoBanust u Hayku Poccuiickoit ®Penepauuu oT
17.12.2010 Ne 1897 (manee — @OI'OC ocHoBHOro obmero obpazomanusi) (mis V-VI kimaccos
oOpa3oBaTenbHBIX OpraHm3anuii, a takke s VII kmaccoB, ywactBytomux B ampobamuu OI'OC
OCHOBHOTO 0011ero obpaszoBanus B 2016/2017 yue6HOM TOTY);

- [Ipukas ot 31.12.2015 Ne 1577 «O BHecenuun uzmenenuii B ®I'OC OO0, yTB. npukazom MuHOOpHAYKH
P® ot 17 nexabpst 2010 Ne 1897,

- IlocranoBnenne denepanbHON CIyKOBI MO HaA30py B cdepe 3amuThl MpaB NOTpPEOHTENeH |
Onmaromonydnsi ~ 4eloBeka © [ JTaBHOrO TOCYJapCTBEHHOTO CAaHHUTAapHOro Bpada Poccuiickoii
@eneparmn ot 29.12.2010 Nel89 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10». «CanutapHo-
SMHUIEMHUOJIOTHYECKHE TPeOOBAaHUS K YCIOBHSIM M OpraHM3anuud oOydeHHs B 00meo0pa3oBaTebHBIX
yupexaeHusax» (¢ m3meHenusmu Ha 29.06.2011) (manmee - CaunlluH 2.4.2. 2821-10);

- @enepalbHBI  TEpeYeHb YYCOHUKOB, PEKOMEHJOBAHHBIX U  JIOMYIICHHBIX MUHHCTEPCTBOM
obpazoBanmst W Hayku 1o Ilpukasy MO PO ot 31.03.2014 Ne253,00I1 HOO, OOIT OO0O,
o00peHHbIX DeneparabHbIM  y4eOHO-METOJUYECKUM OOBEJMHEHHEM 10 o0ueMy 00pa30BaHUIo.
[TpoTokon 3acenanus

ot 8 ampens 2015 r. Nel/15(c usmenenusmu ot 26.01.2016r.);

- [Ipuka3 MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit ®@enepaunn ot 14.12.2009 Ne 729 «O6
YTBEP)KJICHUH TIEPEYHS OpraHu3alMid, OCYIIECTBISIONIMX W3JAaHWE Yy4eOHBIX TIOCOOHMH, KOTOpBIE
JIOMYCKAIOTC K MCIIOJIb30BAaHUIO B 00pa3oBaTENIbHOM TMpOLECCe B HMMEIOIUX T'OCYAApCTBEHHYIO
aKKpeIuTallMi0O ¥ pealu3ylolMx  oOpa3oBaTelbHble  HporpaMMbl  o0miero  oOpa3oBaHMA
00pa3oBaTEeNbHBIX YUPEKICHUAX» (C UBMEHEHUSIMN);

Hacrosimas nporpaMmMa cocTaBjieHa Ha OCHOBE: IPUMEPHOI OCHOBHOW 00pa30BaTebHON
MporpaMMbl OCHOBHOTO 00111er0 06pazoBanus, oT 08. 04. 2015 r. Ne 1 / 15 aBTOpCcKO# yueOHOM
IIpOrpaMMsl 10 (pU3MKeE JUIsE OCHOBHOM IIKOJBI, 7-9 kiaccsl ABTOpbl: A. B. Ilepsimkun, E. M.
I'ytauk., dpoda, 2013.

JlaHHBIH y4yeOHO-METOAMUYECKUI KOMIUIEKT peaau3yeT 3a/lauy KOHIEHTPUYECKOro MpUHLIKIA
MIOCTPOEHHUS yueOHOT0 MaTepuasa, KOTOPbIi OTpaxkaeT ujero (GopMHUpPOBaHUS 1IETOCTHOTO
NpeCTaBIeHNs O (PU3NUYECKON KapTUHE MUPA.

Copepxanue o6pazoBaHusi cCOoTHeceHO ¢ DeepaabHbIM KOMIOHEHTOM IOCYAapCTBEHHOTO
00pa3oBaTEeNbHOIO CTAHJAPTA.

PaGouas nmporpamma JieTanu3upyeT U pacKpbIBaeT COJEpKaHUE MPEIMETHBIX TEM
00pa3oBaTeNBLHOIO CTAHAPTA, ONpeIeNsIeT OOIYI0 CTPaTEeruio 00yUeH!s], BOCIIUTAHUS U PA3BUTHUS
yYaIuxcs CPeACTBAMHU yIeOHOTO TIPEAMETa B COOTBETCTBHHM C IENISIMH H3ydeHus puznku. Pabouas
porpamMma JaeT pacrnpezeiaeHue ydeOHbIX 4acoB MO pa3zesaM Kypca U MocIe10BaTeIbHOCTb
M3Y4EHHUS pa3/iesioB GU3UKH C yUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, TOTUKU
y4eOHOr0 Mpolecca, BO3paCTHbIX 0COOEHHOCTEH yJaruxcs, ornpeaeiseT Habop OMbITOB,
JI€MOHCTPUPYEMBIX YUHUTEJIEM B KJlacce, 1TaOOpaTOPHBIX U MPAKTUYECKUX PabOT, BHIITIOTHAEMBIX
YUYaIIUMHUCS.

VYyeOnuk «dusuka. 9 kinacc. YueOuuk» aBrop A. B. Ileppiukun, E.M. I'yTHuK, 1715
0011e00pa3oBaTeNbHBIX YUpekKACHUN, BXoaamumii B coctaB YMK 1o ¢usuke ans 7-9 knaccos,
pekoMeH10BaH MuHHCTepCcTBOM o0pa3zoBanus Poccuiickoit deaepannn

[IkonbHBIH Kypc PU3UKH— CHCTEMOOOPa3yIOLIHA /Il €CTECTBEHHO-HAYYHBIX IPEIMETOB,



MOCKOJIbKY (PM3NYECKHE 3aKOHBI, JISKAIINE B OCHOBE MUPO3/AaHUs, SIBJISIOTCS OCHOBOM cOepKaHMsI
KypCOB XUMHH, OUOJIOTUH, Teorpaduu U acTpoHOMUHU. PU3MKa BOOPYKAET IIKOJFHIUKOB HAyYHBIM
METOJOM IO3HaHUs, O3BOJISIOIIMM IOJIY4aTh OOBEKTUBHBIE 3HAHUS 00 OKPY>KaIOLIEM MUDE.

B 9 kiacce mpoucxoauT 3HAKOMCTBO ¢ (PU3MUECKUMHU SBJICHUSIMU, METOJIOM HAyYHOT'O TIO3HAHUS,
(opMHpOBaHKE OCHOBHBIX (PU3NYECKUX MOHATUHN, TPHOOPETEHNE YMEHUH N3MepATh (PU3nUYecKue
BEJIMYMHBI, IPOBOJUTH JJAOOPATOPHBIN SKCIEPUMEHT 110 33JaHHOU CXEME.

Hean nzyvyenus
N3yuenne Gpu3uKy B OCHOBHOH IIIKOJIE HAIPABJICHO HA IOCTHKECHUE CISAYIOIINX LIEIeH:

* yceoenue 3nanuil 0 GyHIAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX M MPHHLIUIAX, JISKAIINX B OCHOBE
COBPEMEHHOM (hU3UYECKON KapTUHBI MHpa; Han0O0JIee BAXKHBIX OTKPBITUSIX B 00JIACTH (DU3HKH,
OKAa3aBILUX ONPEACISIONIee BIUSHIE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOIaX HAYYHOTO
MO3HAHUS TIPUPOJIBI,

* oenadenue ymeHusMu POBOIUTH HAOIIOICHNS, TUTAHUPOBATH U BBIMIOJHATH SKCIIEPUMEHTHI,
BBIJIBUTATh THIIOTE3bI H CTPOUTH MOJICIIN, IPUMEHSATH TIOJTYYCHHBIC 3HAHUS 110 (PU3HKE IS
00BSICHEHUS pa3HOOOPA3HBIX (U3NUYECKUX SBIICHUN M CBOWCTB BEIIECTB; MPAKTUIECCKOTO
WCIIOJIb30BaHUs (PU3UUCCKUX 3HAHUI; OIICHUBATh JJOCTOBEPHOCTh €CTECTBCHHOHAYYHOM
nH(pOpMAIIHH;

* pazeumue NO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporecce MpuoOPETEHHsI 3HAHUIM U YMEHHH 10 (pHU3HKe C UCTIONIb30BaHIEM PA3IMYHBIX HCTOYHHKOB
nHpOpPMAIIMY U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH;

* gocnumanue yOKJICHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOB IPUPOJIBI; UCTIOIH30BAHUS
JTOCTYDKEHUH (DU3KMKH Ha OJ1aro pa3BUTHsI YEJIOBEUSCKON ITMBIITU3AIMH; HEOOXOIMMOCTH
COTPYZIHHUYECTBA B IMPOLIECCE COBMECTHOTO BBIMOJIHEHHS 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUS K
MHEHHIO ONIOHEHTA MPU 00CYKICHUU TIPOOJIEM €CTECTBEHHOHAYYHOTO CO/ICPIKaHus; TOTOBHOCTH K
MOpPaJIbHO-3THYECKON OLIEHKE MCIIOJIb30BAHMSI HAYYHBIX JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32
3alUTY OKPYKAIOIICH CPEIbl;

*  UCNONBb306aAHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUIl IS PEIICHUS IPAKTHYECKUX 33139
MOBCETHEBHOM JKU3HU, 0OecTieueH s 0€301MacHOCTH COOCTBEHHOM JKU3HHU, PAIlHOHAIEHOTO
MIPUPOJIOTIONB30BAHMS U OXPaHBI OKPYKAIOIIEH CPEJIbI.



JocTuxenne nesieit padoueit nporpaMmsbl 1o Gpusnke odecneynBaeTcsi pelieHueM
CJAeAYIOUUX 3a/1a4:
® 3HAKOMCTBO OOYYaroIIMXCS C METOJIOM HAYYHOT'O MMO3HAHUS U METO/IaMHU UCCIIEIOBaHUS OOBbEKTOB U
SIBIIGHUH TPUPO/IBL;
e npuobpereHre 0OYyUAIOIIMMHUCS 3HAHUH O MEXaHUYECKUX, TETIOBBIX, YJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEIIMYMHAX, XaPAKTEPU3YIOLIUX T SIBICHUS,
e (opmupoBanue y o0ydaromuxcs yMeHU HaOI0AaTh IPUPOIHBIC SIBICHUS U BBIMOIHITH OIBITHI,
nabopaTtopHbie padOThI U YKCIIEPUMEHTATBHBIC UCCIICOBAHUS C UCTIOIB30BAHUEM H3MEPHUTEIBHBIX
puOOPOB, MKUPOKO MPUMEHSIEMbIX B IPAKTUYECKON KU3HU;
e OBJIAJICHUE O0YYAIOUIMMHCS OOIICHAYYHBIMH MTOHIATUSMU: TIPUPOIHOE SBJICHUE, SMITUPUIECCKH
YCTaHOBIICHHBIHN (PaKT, mpoOiieMa, TUIoTe3a, TCOPETUIECKUIA BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAIBHOM
MIPOBEPKHU;
e [IOHMMaHHE OOYYAIOIIUMHUCA OTINYNM HayYHBIX JAHHBIX OT HEPOBEPEHHOM HH(OpMALINH,
LEHHOCTH HAYKH JJISl YAOBJIETBOPEHUS OBITOBBIX, TPOU3BOICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH
YeloBeKa.

Obwan xapakmepucmuka yuedHo20 npeomema

VYuebnsiii npeamet «Pu3nka» B OCHOBHON 00111€00pa30BaTEIHLHOM IIKOJIE OTHOCUTCS K YHUCTY
00s13aTeNbHBIX U BXOAUT B DeiepalibHbli KOMIIOHEHT y4eOHOTo IIaHa.

Ponb pusnku B yueOHOM IUIaHE ONPEAEIAETCS CIEAYIOIUMU OCHOBHBIMU MTOJIOKEHUSIMH.

Bo-nepBbix, ¢pusndeckas Hayka sBisieTcs GyHIAMEHTOM €CTECTBO3HAHUS, COBPEMEHHON
TEXHUKH U COBPEMEHHBIX MTPOU3BOICTBEHHBIX TEXHOJIOTHHA, TOATOMY, U3ydasi Ha ypoKax (U3NKU
3aKOHOMEPHOCTH, 3aKOHBI M IPUHLIUIIBL:

e yyamuecs MHOJIy4aroT aJeKBaTHbIE IPEICTABICHUS O peabHOM (U3NUECKOM MUDE;

® [PUXOAAT K IOHUMAaHUIO U 0oJiee IITyOOKOMY YCBOCHUIO 3HAHUM O MPUPOJHBIX U TEXHOIOIMUYECKHX
Ipoleccax, U3y4yaeMbIX Ha ypokax OMosoruu, pusnueckoi reorpaguu, XuMuM, TEXHOJIOTUY;

® HAuMHAIOT Pa30UpaATHCS B YCTPONCTBE U MPUHIUIE JEHCTBUS MHOIMOYUCIIEHHBIX TEXHUYECKUX
YCTPOMICTB, B TOM YHCJIE, IIMPOKO UCIOJIb3YEMBIX B ObITY, U ydaTcsi 6€300acCHOMY U OEpeKHOMY
HCIOJIb30BAHUIO TEXHUKH, COOJIIOZICHUIO ITPABUII TEXHUKH OE€30MIaCHOCTH U OXPaHbl TPy/a.
Bo-BTOpBIX, OCHOBY M3y4eHHUsI (PU3UKHU B IIKOJIE COCTABIISIET METOJI HAYYHOT'O TTO3HAHUS MUDA,
[I03TOMY yJalluecs:
® OCBAaMBAIOT HA NIPAKTUKE IMIIMPUIECKUE U TEOPETUUYECKHE METO/Ibl HAYYHOT'O ITI03HAHUS, YTO
CHOCOOCTBYET MOBBIIIEHUIO KaueCTBAa METOA0JIOTHYECKUX 3HAHUM;

® O0CO3HAIOT 3HAYEHHE MAaTEMaTH4YECKUX 3HAHUN U ydaTcs IPUMEHSTh UX IPU PELIEHUH ILIHPOKOIO
Kpyra mpo6iiem, B TOM YHUCIie, pa3HO0Opa3HbIX (prU3MUYeCcKHUX 3a/1a4;

® TPUMEHSIOT METOJ] HAyYHOI0 IO3HAHUS MPU BBIMOJIHEHUN CaMOCTOSITENIbHBIX YUEOHBIX U
BHEYYEOHBIX MCCIIEIOBAHUN U TPOEKTHBIX pabdoT.

B-Tpetbux, npu nzyuyeHun GU3NKH ydaliuecs CHCTEMaTH4YeCKH paboTaroT ¢ MH(popMaliei B
Bujie 6a3bl (PaKTUUECKUX JAHHBIX, OTHOCSIIMUXCS K U3y4aeMoi TpyIe SBIeHUH 1 00bEeKTOB. DTa
nH(popMalys, IpPeJCTaBIECHHAas BO BCEX CYIIECTBYIOIIMUX B HACTOSIIEE BPEMS 3HAKOBBIX CUCTEMAX,
kiaccuduuupyercs, 06001aeTcs U CUCTEMATU3UPYETCs, TO €CTh ITPeodpa3yeTcs yJaluMucs B
3HaHue. Tak OHU OCBaMBaIOT METO/IbI CAMOCTOSTEIBHOIO MOTyYEHHUS 3HAHUSL.

B-ueTBepThIX, B Mpoliecce u3yueHus (PU3MKH yyaliyuecs: OCBauBalOT BCE OCHOBHBIE
MBICITUTENIbHBIE OIEPAlINH, JIEXKAIINE B OCHOBE MTO3HABATEIbHOM 1€ATEIbHOCTH.

B-naThIX, ucTOpUYecKue acreKThl (PU3UKH MMO3BOJISIOT YHAIUMCS 0CO3HATh MHOTOTPAaHHOCTh
BIUSHUS GU3NYECKON HAyKH U €€ el Ha pa3BUTHE [IUBUIIN3AIINH.

Taxum oOpa3oM, npenogaBanue GU3UKUA B OCHOBHOM IIKOJIE MO3BOJISET HE TOJIBKO PEATn30BaTh
TpeOOBaHUs K YPOBHIO IOJITOTOBKU yYaIIUXCS B IPEIMETHONU 00J1aCTH, HO U B IMYHOCTHON U
MeTarnpeIMeTHO 06aacTax, kak 3To npeaycmorpeno @I'OC ocHoBHOTrO 00111€T0 00pa30BaHMSL.
®opMbI U METOAbI OPraHU3ALMHU YUeOHOM AeATETbHOCTH YYALIMXCH B IIpouecce 00y4eHusl.

OcHoBHOIi (popMoO¥i opranuzauy yueOHOTro npolecca sBJseTcs KJIacCHO-ypouHas cuctema. B
Ka4yecTBE JIOMOJHUTENbHBIX (POpPM OpraHU3aI[Mi 00pa30BaTEIbHOIO MIPOLIECCca UCIIONIb3YETCs
crcTeMa KOHCYJIbTallMOHHOM MOJIIEP KKK, MHANBUAYAIBHBIX 3aHATUH, caMOCTOATeNbHAs padoTa
yUalmxcs ¢ UCHOJIb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.



OpraHu3anusi CONPOBOXK/ICHUS YJaIIUXCsl HAIIPABJICHA HAa: CO3JaHNE ONTHMAJIbHBIX YCIOBUH
00yuYeHUsT; UCKITIOYCHHE TICUXOTPABMHUPYIOMKX (HAaKTOPOB; COXPAHEHHUE MICUXOCOMATHYECKOTO
COCTOSIHUSI 370POBBS YUAIINXCSl; Pa3BUTHE ITOJIOKUTEIILHOW MOTHUBAIIMH K OCBOSHHIO ITPOTPAMMBI;
pa3BUTHE MHAWBUAYAIBHOCTH M OJIAPEHHOCTH KAXI0TO PeOCHKA.

Buowt yueonoi oeamenvnocmu npu uzyuyenuu Qpuzuxu

| - BUIBI IESITETHHOCTH CO CIIOBECHOM (3HAKOBOI) OCHOBOM:

e Cnymanue 0ObSICHEHUN YIUTEIS.

e (CrymaHue U aHaau3 BBICTYIUIEHUH OJIHOKJIACCHUKOB.

e CawmocrosTensHasi paboTa ¢ y4eOHUKOM.

e Pabora ¢ Hay4HO-TIOMYJISIPHOM JIUTEPATypPOH.

OT60p U cpaBHEHHE MaTepHasa MO HECKOJIbKIUM UCTOUYHUKAM.

Hanucanue pedepaToB u 10KIa0B.

Pemenne TeKCTOBBIX KOJIMUYECTBEHHBIX U KAU€CTBEHHBIX 33/1a4.
BrinonHenue 3ajaHuii 110 pa3srpaHUYEHUIO IIOHATHMN.

Cucremaru3zanus yaeOHOro MaTepuara.

Il - BuabBI 1€ATETbHOCTH HA OCHOBE BOCIIPHSTHS 3JIEMEHTOB JI€HCTBUTEIHLHOCTH:

HaGmonenue 3a 7eMOHCTpallUsAMH yUUTENS.

[TpocMoTp yueOHBIX (HIBMOB U IPE3CHTAIHIA.

Amnanu3 rpaduKoB, TabJIHII, CXEM.

OO0vbsicHeHrEe HA0II01aeMbIX SBJICHUM.

N3yueHue yctpoiicTBa puOOPOB IO MOAEIISAM U UEpTEkKaM.
AHanu3 npoOJEeMHBIX CUTYalUi.

Il - BUIBI 1€ATETEHOCTH C MPAKTUYECKOM (OMBITHOW) OCHOBOM:

* Pabora c ONOpHBIMH CXEMaMH.

* Pemenue ¢pusnueckux 3agay.

» Pabora c pa3naToduHbIM MaTepUAIOM.

* l3MmepeHue BEINYMH.

 IlocTaHOBKa OMBITOB JUIS AEMOHCTPAIIUHN KJIACCy.

* IlocraHoBKa ()pOHTATBHBIX OIBITOB.

* BrinonHeHne GpoHTATIBHBIX J1a00PATOPHBIX paboT.

@opMbI ATTECTAIMHU HIKOJIbHUKOB.

ATTecTanys IIKOJLHUKOB, TIPOBOJMMAsI B CHCTEME, TTO3BOJISIET, HAPSAAY C (DOPMUPYIOIINM
KOHTPOJIEM MPEIMETHBIX 3HAHUH, IPOBOJUTH MOHUTOPHHT YHUBEPCAIBHBIX M MIPEIMETHBIX YUEOHBIX
JNEUCTBUMN.

1. TIpomexxyrouHnas ((popMupyromas) aTTecTanus:

e caMmocTrosiTenbHble padoThl (10 10 MUHYT);

e naboparopHo-mipakTHueckue padotsl (0T 20 10 40 MUHYT);

e (ponTtanpHbie ONBITH (10 10 MUHYT);

® MarHOCTHYECKOE TECTUPOBaHME (OCTaTOYHBIE 3HAHUS 110 TEME, YCBOCHHE TEKYIIEro y4eOHOro

MaTepuaia, COnyTCTBYIOIIee MOBTOpeHue) — 5 ... 15 MUHYT.

2. UWroroBas (KOHCTaTHPYIOIAs ) aTTECTAITHU:

® KOHTpOJbHBIE paboThI (40 MUHYT);
XapakTepHble 0COOCHHOCTH KOHTPOJIBHO-U3MEPHUTENbHBIX MaTepraioB (KMUM) st koHCTaTHpYIOIEH
aTTecTaluu:

e KUM cocTaBistoTcst Ha OCHOBE KOAU(PHUKATOPA;

e KUM cocTaBistoTcsi B COOTBETCTBHE C 000OLIEHHBIM IIAHOM;



® KOJMYECTBO 33JIaHUK B 000OIIEHHOM IUTaHE ONPEACIIACTCS MPOAOIKUTEIHBHOCTHIO

KOHTpOJIBHOﬁ pa6OTbI 1 BPpEMCHCM, OTBOJJUMBIM Ha BBIITOJIHCHUEC OJHOI'0 3a/laHUA JAHHOT'O

THUIA U YPOBHS CIOKHOCTH 10 HOpMatuBam ['NA;

® TEMaTHKa SaHaHI/Iﬁ OXBaTbIBACT IIOJTHOC COACPKAHNE U3YYCHHOI'O yqe6Horo MaTtcpurajia u

COACPIKUT DJIEMCHTEI OCTAaTOYHBIX 3HaHI/II‘/'I;

ctpykTypa KM konupyer cTpyKTypy KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuanos [ 1A

Nudopmanus o konyecTBe yueOHbIX YaCOB

@DenepanbHblil 6a3UCHBIN yUeOHBIH IJ1aH Ui 00pa3oBaTeIbHBIX yupexaeHuil Poccuiickoit
®denepanuu OTBOAUT 68 YACOB B TOJI ISl 00s13aTEIBHOTO U3yueHus Gu3uku B 9 Kjacce, U3 pacuera 2
y4eOHBIX Yaca B Hejlento. B nensx ycnenrHo caaun yuanmmucs [ A mporpamma moauduimpoBasa
10 KOJIMYECTBY YacoB U paccunTana Ha 102 daca, no 3 yaca B Henemo. KonuuecTBo yueOHbBIX Helelb

B 9 knacce cocrasisier 34. Ha pemenue 3agau orBezieHo 100aBoYHO 18 yacoB Ha MOBTOpEHUE

MPOMICHHBIX TEM 3a Kypc 7-8 Kiacca.

KonnvecTBo MaHOBBIX KOHTPOJIBHBIX padoT 7
KonnyecTBo niaaHoBbIX 1abOpaTOpHBIX paboT 9

YyeOHo-TeMaTHYECKHI IJIAH 9 KJi1ace

B Tom B Tom
quciie quciie
Ne ni/n HaumeHnoBanue pasuena Bcero yacos ’ ’
KOHTp. | J1a0. pa0
pao.
| 3aKOHBI B3aUMOIEHCTBUSA U JBHUKEHHUS 34 4 2
Tell
" MexaHn4yecKre KojieOaHus U BOJIHBEL. 1 1 1
3BYK
11 DIEeKTPOMarHuTHOE I0JIe 18 1 2
CTtpoenune aToMa ¥ aTOMHOTO sIApa. 4
IV P AP 15 1
ATOMHAas1 SHEPTUs
Vv CrtpoeHue u 3BoJIOIUS BeeneHHOM. 6
1(TecT Mo
Vi O6o061matoriee MOBTOpPEHUE 18 dopme
orjd)
Hroro 102 7+1 9




Coaeprxanue yueOHOro npeamMera, Kypca

9 Knacc (102 yacos, 3 uaca B Hegeno)

3aKOHbI ABMXKeHUsA U B3aumogeincTena ten (34 yacos)

Marepuansnas Touka. Cucrema orcuera. [lepemenienune. CKOpocTh MPSIMOIUHEHHOTO
paBHOMEpHOIO IBHKeHUS. [IpsMoinHEliHOE paBHOYCKOPEHHOE IBUJKEHUE: MTHOBEHHAs! CKOPOCTb,
yCKOpeHue, nepemenienue. ['paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJIMYMH OT BPEMEHH TIPH
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBUKEHUHU. OTHOCUTEIBHOCTD MEXAHUYECKOTO IBUKEHUS.
WNuepunaneHelie cuctemsl otcuera. [lepBbiii, BTopoii u Tpetuii 3akonbl HetoToHa. CBOOOHOE NaieHE.
3aKOH BCEMUPHOTO TAroTeHus. MickyccTBeHHbIE clyTHUKY 3eMiu. VIMITysibe. 3aKOH COXpaHEHHUs
nMIrynbca. Pakersl.

JdemoHcTpanmu.

PaBHOMepHOG pr[MOJ'II/IHCI\/'IHOC JABUXXCHUC. OTHOCHTELHOCTD JBHUXXCHUA. PaBHoyCKopeHHoe
nsxenne. CBoboaHoe najgeHue tei B Tpyoke Hetorona. Hanpasnenue ckopocTu pu paBHOMEPHOM
JBUKEHHUH 110 OKpYKHOCTU. Bropoii 3akon Hetotona. Tpetuii 3akon Hetotona. HeBecomocTs. 3akoH
COXpaHEHUs UMITyJIbCca. PeakTUBHOE NBHIKEHUE.

JlabopaTopHble padoThI:

1.MccnenoBanre paBHOYCKOPEHHOTO JIBIKEHHUS Tella 0€3 HadaJIbHOW CKOPOCTH.
2.MccnenoBanue cBOOOTHOTO MaACHHUS.

XapakmepucmuKa 0CHOBHbIX 8UG08 OessmesibHOCMU yYeHUKa (Ha yposHe yyebHbix Oelicmauli):



PaccunThIBaTh MyTh U CKOPOCTH T€JA IIPH PABHOMEPHOM NPSMOJIMHEHHOM JIBHYKEHUU.
[IpencraBasaTh pe3yabTaThl U3MEPEHUHN U BHIYMCICHUH B BUJEe TaOIUIl U rpadukoB. OnpeaensiTs MyTh,
IIPOI/IEHHBIN 32 TaHHBIN IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa M0 rpauKy 3aBUCUMOCTH ITYTH
PaBHOMCPHOI'O ABUIKCHUA OT BPCMCHU. PaccunteiBaTh IyTb U CKOPOCTH ITPU PaBHOYCKOPCHHOM
IPSIMOJIMHEHOM JABM)KCHHUH TeJla. BBIUUCIIATh YCKOPEHHE Tella, CUIIbIL, JEHCTBYIOIEH Ha TEJI0, WIN
MacChl Ha OCHOBE BTOPOro 3akoHa HeroroHa. MI3MepsaTh Cuiibl B3aUMOACUCTBUS ABYX Te€Jl. BeunuciaTh
CHJIy BCEMUPHOTO TAroTeHus. HaxoxaeHne npuMepoB HHEPLUUAIBHBIX U HEMHEPLUAIBHBIX CUCTEM
orcyera. Penenue 3a1a4 Ha JUHAMUKY PaBHOYCKOPEHHOTI'O ABM)KEHHUS TEJla 110 BEPTUKAIU

Mexanunuyeckue Koye0aHus U BOJIHBI. 3BYK. (114acoB)

Konebarenbnoe papmwxkenune. Komebanus rpy3a Ha mpyxkune. CBoOoaHble KoyeOaHUS.
KonebarenbHas cucrema. MasTHUK. AMIUIMTYZA, IEPUO/I, YACTOTA KOJICOaHUH.
[IpeBpatenus s3Heprun npu KojaedareabHOM ABMKEHUU. 3aTyXarouue konebanus. BoinykaeHHbIe
Konebanus. Pactipoctpanenue konebanuii B ynpyrux cpenax. Ilonepednsie U mpo1obHbIEe BOJIHBL
CBsi3b AJIMHBI BOJHBI CO CKOPOCTBIO €€ paCIPOCTPAHEHUS U MEPUOIOM (YaCTOTOM ). 3BYKOBBIE BOJIHBI.
CkopocTb 3ByKa. BbicoTa u rpoMKOCTB 3ByKa. 9XO.
JdeMoHcTpanum.

Mexannueckue xKosnebanus. MexaHnueckre BOJIHbI. 3BYKOBbBIE KoJieOaHus. Y CIOBHUS
pacrpocTpaHeHHS 3BYKa.
JlabopaTopHas padora:
1.MccnenoBanre 3aBUCUMOCTH TIEPHO/IA U YACTOTHI CBOOOAHBIX KOJICOAHUI HUTSIHOTO MasiTHUKA OT €Tro
JUTUHBI.
Xapakmepucmuxa 0CHOBHbIX U008 0esIMeNbHOCMU YUeHUKA (Ha YPOBHe YUeOHbIX 0elCmEull):
W3mepsaTs aMIUIUTY Ly, IEPUOY, YACTOTY KoeOaHul. BeIuuciaTh mpeBpalleHnue SHepruu npu
KOJIe0AaTeIbHOM JIBUKCHUHU. BBIUUCIATE SHEPTHIO KOJIeOaHus Tpy3a Ha MPYKUHE. BEIYUCIATH CBA3D
JUIMHBI BOJTHBI CO CKOPOCTBIO €€ PaclpOCTPaHEeHUs U IEPUOAOM (4acToToil). OOBIACHATH MPOoLIecc
KoseOaHuil MasTHUKA. MccaenoBaTh 3aBUCHMOCTD NEPUOJIA KOJIEOaHUM MasgsTHUKA OT €ro JTMHBI U
aMIUTATY bl KoJieOaHuii. BEIUUCHATH IIMHY BOJHBI U CKOPOCTh PACIIPOCTPAHEHUS 3BYKOBBIX BOJIH.

JyieKTpOMarHuTHoe noJe (18 yacon)

OnHOpOIHOE N HEOJHOPOIHOE MarHUTHOE noJie. HarpaBiieHne Toka U HallpaBJIEHNUE JIMHAN €ro
MarauTHoro nois. [IpaBuio 6ypaBurka. OOHapyKeHre MarHUTHOro noJjs. [IpaBuso neBoi pyku.
WNuaykuust MarHuTHOTO 1oJisl. MarHuTHel notok. OnelTel Mapanes. D71eKTPOMarHUTHAs HHIYKIIMSL.
Hamnpasnenue nnayknmonHoro toka. [Ipasuio Jlenna. SIBnenne camonnaykuuu. I'enepatop
nepeMeHHoro Toka. [Ipeobpa3zoBaHus SHEPTUU B SIEKTPOreHepaTopax. DKOJOTHUECKUE POOIIEMBI,
CBSI3aHHBIE C TEIUIOBBIMH U THAPO3JIEKTPOCTAHIIUAMU. DIIEKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHuTHbIE
BOJIHBL. CKOPOCTBH pacipoCTpaHEeHus NEKTpoMarHUTHbIX BoiH. Konnencarop. KonebarenbHblit
KOHTYp. [IpuHIUIBI painoCBsI3U U TeNEBUACHUS. DJIEKTpOMarHuTHas npupoja csera. [lornomenue u
UCIIyCKaHMe cBeTa aToMaMH. [IponcxoxieHne IMHeN4aTbIX CIEKTPOB.

JleMoHCTpAaLUK.

VY CTpoiCTBO KOHAEHCATOPA. DHEPT U 3apsSHKEHHOIO KOHACHCATOPa. JIEKTPOMarHuTHas
unaykuus. [pasuno Jlenna. Camounaykius. [lonydeHne nepeMeHHOI0 TOKa MpU BpallleHUU BUTKA B
MarHMTHOM IOJI€. Y CTPOMCTBO F€HEPAaTOpa MOCTOSIHHOIO TOKA. Y CTPOMCTBO F€HEpAaTOpa MEPEMEHHOTO
TOKa. YcTpoicTBO Tpanchopmatopa. [lepenayua anekTpudeckoit SHEpruu. DIEKTPOMArHUTHBIE
kosebanus. CBoMCTBa 2JIEKTPOMArHUTHBIX BOJH. [IpuHIun neiictBust MUKpogoHa 1
rpomkoroBoputens. [Ipunuumns! paguocssu. Jucnepeus 6enoro csera. [lonyuenue 6enoro ceera nmpu
CJI0)KEHMH CBETA Pa3HbIX LIBETOB.



JlaGoparopHas padora:
1.13yueHue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUH.
2.M3yueHue CrIoHOro U JMHEMYaToro CreKTpoB UCITYyCKaHUS.
XapakmepucmuKa 0CHOBHbIX UG08 OessmebHOCMU YyYeHUKA (Ha yposHe yyebHbix Oelicmauli):

OKCIEpUMEHTAIBHO U3y4aTh YCTPOMCTBO KOHAeHcaTopa. M3ydars npasuio JleHna.
DKCIEepUMEHTAIBHO U3y4aTh SBJICHHUE AJIEKTPOMArHUTHON nHAYKUMU. OOHApYyKHUBATh JeiiCTBHE
MarHUTHOI'O TOJIsI HA POBOAHUK ¢ TOKOM. OOHapyXKMBaTh MArHUTHOE B3aMMO/IEHCTBHE TOKOB.
[Tonmy4yenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX [[BETOB.

Crtpoenue atoma u aToMHOT0 siipa (15 yacoB)

PannoakTHBHOCT KaK CBHJICTEIHCTBO CIIOKHOTO CTPOSHUS aTOMOB. Anb(a-, 6era- u ramma-
usnyyenus. OnbiTel Pesepdopaa. Anepuas monens aroma. PagunoakTuBHbIE IPEBpPAIIEHUS] aTOMHBIX
snep. [lporoHHO-HEUTPpOHHAS MOACIIb sA/Ipa. 3apsJ0BOEC U MaCCOBOE YKCIIa. SIiepHbIE peaKIuu.
Henenue u cunres anep. CoxpaHeHue 3aps10BOr0 U MaCCOBOTO YHCEN MPH SACPHBIX PEaKIUIX.

JdemMoHCcTpauMu
Mopnenb onbita Pezepdopna. HabmroaeHue TpekoB yactuil B kamepe Bunbcona. YcTpoiicTBo 1
NENCTBUE CYETYMKA MOHUZUPYIOIINX YACTHII.
JlaGopaTopHble padoThI:
1.M3y4yenHne TpeKOB 3apsiKeHHBIX YaCTHUIL IO TOTOBBIM (hoTOrpadHsiM.
2.M3mepeHne eCTECTBEHHOTO PaIualliOHHOTO (oHa.
3. N3yuenue nenenus saep ypana no Gororpadusm TPEKOB.
4.0nenka nepuoja nojaypacnaja HaxoJUMxcsl B BO3lyXe POIYyKTOB pacnaja pajgoHa.
XapakmepucmuKa 0CHOBHbIX 8u008 OessmesibHOCMU yYeHUKa (Ha yposHe yyebHbix

Oeticmeuti): Habnronate TMHEHYAThIC CIEKTPHI U3ydeHus. Ha0mronate Tpeku anbda-gacTuil B Kamepe
Busbcona. Beraucisate nedekt Mace 1 SHEprHio CBsI3H aTOMOB. HaxouThk niepuo/1 monypacnaa
paMoaKTUBHOTO 1eMeHTa. OOCYKAaTh MPOOIEMbI BIHSHUS PAAHOAKTUBHBIX N3ITy4YEeHUHN HA KUBBIC
OpPTraHU3MBI.

Crpoenne n 3Bononus Beenennoi (6 4acos)

CocraB cTpoenue u npoucxoxaenue ComHeuHoi cucremsl. [Inaner 3emHo# rpynmnsl. boibime
rwiaHeTbl CoHeuHOH crcteMbl. CTpOeHHE U3JTydeHUE U 3BONIONMS 3Be3]1. CTpOEHUE U SBOJIIOLMS
Bcenennor.

IToBTOpenue (18 yacos)

I'Iepequb yl'leGHO-MeTO,qM‘-IECKOI'O n matepuasibHO-TeXHN4YeCKoro obecneyeHusn
06pa303aTeanoro npouecca

Jlnst 00ydeHust yqaiuxcs OCHOBHOM IIKOJIBI B COOTBETCTBUH ¢ TpeOoBaHUsIMHU DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa HEOOX0IMMa peaTu3aliisl 1esITeIbHOCTHOTO
noaxoja. JesTenbHOCTHBIN MOAX0/ TpeOyeT MOCTOSTHHON OMOpPHI Iiporiecca 00yueHus pU3uKu Ha
JIEMOHCTPAIIMOHHBINA YKCIIEPUMEHT, IPAKTHYECKUE 3aHATHUS U JTAOOPATOPHBIE OIBITHI, BHITOJHICMBIC
yuarumucs. KabuHer Gu3nku ocHAIIEH KOMIUIEKTOM JAEMOHCTPAIMOHHOTO U JIA0OpaTOPHOTO
000pyI0BaHUs 10 (PU3UKE TSI OCHOBHOM MIKOJIBI. OCHaIIeHHe B OOJIbIIEH 4acTH COOTBETCTBYET
[Tepeunto ob6opyaoBaHus kabuHeTa GU3UKH U BKIFOYAECT PA3IUYHbIE TUIIBI CPEICTB O0YUCHHS.
Bonbinyro 9acTe 000pyI0BaHUS COCTABISIIOT y4€OHO-TIPAKTUIECKOE M YIeOHO-TTab0opaTOpHOE
o0opynoBaHuE, B TOM YKCIIe KOMILIEKT HATYpalbHBIX 00BEKTOB, MOJIENIN, TPUOOPHI U HHCTPYMEHTHI
JUTS IPOBEJICHUS ICMOHCTPAIINN ¥ MPAKTUYCCKUX 3aHITHHA, JEMOHCTPAIIMOHHBIC TAOIHUITBI, BUJICO,
MeJfa OCHAIllEHUE.

B KOMITIEKT BXOJST: KOMITBIOTED, MYJIbTHMEINA TIPOSKTOP, KOJUICKIIUS MEAHA-PECYPCOB,
BbIXOJ B UHTEpHET.



YyeOHo-MeTOANYECKNI KOMILJIEKT BKJIIOYaeT B ce0s:

YuyebHaa nporpamma:

1.IIporpamMma ocHOBHOTO 001Ier0 00pa3oBanus. Pusnka:7-9 kmaccel. — A. B. [lepbimkun, E. M.
['yrauk -M. Ipoda. -2015

Y4eOHuUKHU:
®dwusuka-9 ki Yueonuk /A. B. [lepoimikun- 4 -e u3a., crepeorur.-M.: Ipoda, 2017.



000 oBaHye KaouHeTa du3NKnu., Heo0X0ANMOE LIS PEeAIN3ANNN PA00Yeli MPOrpaMMbI

CpeactBa 06yyeHus.

HanmenoBanue Kor-go,
IIIT.
ITEYATHBIE ITOCOBUA
1 Tabmuma «lllkana 371eKTPOMarHUTHBIX W3TTYUSHHID) 1
2 Tabmuna «Mexaynapoanas cuctema eaunuil (CH)» 1
3 Tabnuna «[IpuctaBku ¥ MHOKHUTEIH €AUHUL (PU3NICCKUX BEIUIHHY 1
4 Tabnumna «OyHmaMeHTaIbHBIE (HU3HMUECKUE TIOCTOSHHBIE 1
5 Komriekt tabnwi mo ¢pusnke 1
6 KommiexT MeToandecknx peKoMeHIaIui 2
SJIEKTPOHHBIE [TOCOBUA
7 KoMmiekT 3mekTpoHHBIX TOCOOHiA IO (PU3HKE 1
8 KoMIUTEeKT UCKOB C BUACO3AMICIMH JEMOHCTPAIMOHHBIX OITBITOB 1
OBOPYJIOBAHUE OBIIEI'O HASHAYEHHM A
9 KommnexT anexkrpocHa0keHus 1
10 TepMoMeTp 3TeKTPOHHBIN 1
12 CTONn-1IoIbEMHUK 1
OBOPYJIOBAHUE JUJTS1 IEMOHCTPALINI
13 Bapomertp - anepou 1
14 Banna BostHOBas 1
15 Benepko Apxumena 1
16 BBICOKOBONBTHBIN NCTOYHHUK HAMIPSHKEHUS 1
17 l'urpomerp BUT-1 1
18 XKenob I'anunes 1
19 HcTovuHMK TOCTOSTHHOTO 1 TIEPEMEHHOT0 HamnpshkeHus: B-24 1
20 KamepToHBI Ha pe30HUPYIOMINX SIIITUKAX 1
21 KomruiekT /st feMOHCTpAIHiA 10 3JIEKTPOCTATHKE 1
22 MarzaeOyprekue moaymapus 1
23 MaHoMeTp KUAKOCTHOU 1
24 MarmmHa snekTpuueckas oopatumast (IBUTraTenb-reHepaTop) 1
25 Ha6op nemoncrpannonssiii "I'eomerpuueckas ontuka' 1
26 Habop kanwmuisipoB 1
27 Hacoc BakyyMHBIN 31€KTpUUECKUI 1
28 [MnuTKa 27eKTprUecKas MaorabapuTHast 1
29 [Tpubop «TpyOka a1t AeMOHCTpaUK KOHBEKIIUH B )KUAKOCTID 1
30 [Ipubop At AEMOHCTpAIK JaBJICHUS B )KHIKOCTH 1
31 [TpuGop i 1eMOHCTpaMK 3aBUCUMOCTH CONPOTHUBIICHHUS METAJIa OT TEMIIEPATYPhl 1
32 [Tpubop st nemoHcTpanuu npasuia Jlenna 1
33 [Tpubop a1t IeMOHCTpaUKH TEIIONPOBOIHOCTH 1
34 [Tpubop 11 N3ydeHus miaBaHus Tel 1
35 [Tpubop s HaOMIOAEHNSI pABHOMEPHOTO IBHKECHUS) 1
36 CTpenkn MarHUTHBIE Ha TOCTaBKax 1




37 TennonpuemHuk (mapa) 1
38 TpancdopmaTop yHUBEpCaNbHBINA YIeOHBIT 1
39 TpyOka HeroToHa yHuBepcanbHas 1
40 TpyOka ¢ qByMs JIEKTpOIaMHU 1
41 YcTpoiicTBO Asist 3amucu KosieOaHuil MasTHUKA 1
42 Hunmuaap ¢ oTmamaomuM JHOM 1
43 HnnuHIpE CBHHIIOBBIE CO CTPYTOM 1
44 [Tap mast B3BEIIMBAaHUSA BO3yXa 1
45 [ap ITackans 1
OBOPYJIOBAHMUE IJII ®POHTAJIBHBIX JIABOPATOPHBIX
PABOT
46 JlaGopaTOpHBIil KOMIUIEKT IT0 MEXaHUKE 12
47 JlaGopaTopHBIii KOMIUIEKT 10 MOJICKYJISIPHOU (PU3MKE U TEPMOJUHAMUKE 12
48 JlaGopaTopHBIH KOMIUIEKT T10 3JIEKTPOIUHAMHUKE 12
49 JIaGopaTopHbBIi KOMIUIEKT 10 ONTHKE 12
50 JlaGopaTopHbIl KOMIUIEKT 110 KBAHTOBBIM SIBJICHHSIM 12
51 Ha6op mo snektponusy 12
52 JlabopaTopHBIN KOMIUIEKT TI0 AJICKTPOCTATHKE 1
53 PamnoxoHCcTpyKTOp 1
54 Monenb 3IeKTpoIBUTaATENS] 1
55 Becsl yueOHBIE Tab0opaTOpHBIC IIEKTPOHHBIE 1
56 CekyHaoMep 3JIEKTPOHHBII 1
57 ITpubop 11 U3yUEeHHUS 3aBUCUMOCTH COTPOTHBIICHUS METAIJIOB OT TEMITEPaTyPhI 1
58 [TpubGop 1uist MccneaoBaHus 3aBUCIMOCTH CONPOTUBIIEHUS MOTYITPOBOTHUKOB OT 1
TeMIepaTypsbl
59 [TpuGop 1uist MccnenoBaHus 3aBUCHMOCTH CONPOTUBIICHUS TPOBOTHUKOB OT JIJIHBL, 1
CeUCHMs U MaTepuaa
60 [Tpubop a1 Uccea0BaHuUs 3BYKOBBIX BOJIH 1
61 Habop mis u3ydyenns 3akona boiins-MaproTrTra ¢ MaHOMETPOM 1
62 Tpubomerp mabopaTopHBIiA 1




TpeOoBaHus K YPOBHIO NOATOTOBKY BbINIYCKHUKOB, 00y4al0IIMXCH 110 JAHHOW MporpaMmme:

MexaHuyeckue aBaeHusa

BbinycKHUK HayvYumcsa:

*pPaCIiO3HaABATh MCXAHUYCCKUC SABJICHUA U OOBSICHITh Ha OCHOBE HMEIOIIUXCS 3HAHWII OCHOBHEIC
CBOMCTBA WIIH YCIOBUA  TPOTEKAHUA  OTHUX SIBIICHHI: pPaBHOMEPHOE W  PABHOYCKOPCHHOC
HpHMOHHHeﬁHOC JBHKCHHC, CBO6OI[HOC nmaacHue TEJI, HEBECOMOCTb, pPaBHOMCPHOC IAIBHIKCHHUEC IIO
OKPYXHOCTH, UHEPpL M, B3aI/IMOI[eI7[CTBI/IC TCJI, I€p€aada aaBJICHUA TBépI[BIMI/I TCIaMHU, ) KUJKOCTAMHU U
razammu, aTMOC(i)epHOG AaBJICHUEC, IJIaBaHUEC TCJI, paBHOBECUC TBépI[I)IX TECII, KoJie0aTeIbHOE JBHKXCHHC,
PE30HaHC, BOJTHOBOC IBUXCHUC,

*OIMCHIBATh U3yYCHHBIC CBOMCTBA TEJ U MEXAHUUYECKUE SBJICHHUSI, HCIIONB3Yysl (PU3HMUECKUE BEITMUNHBL:
IIyTh, CKOPOCTb, YCKOPEHUE, Macca TeJla, INIOTHOCTh BEILECTBA, CUJIA, JABJICHUE, UMITYJIbC TEIIA,
KHHETUYCCKasl DHEPTHsl, MOTCHIMAIbHAS SHEePTUs, MEXaHW4YeCKasi padoTa, MEXaHUYECKasi MOITHOCTb,
KIIJ] mpocToro Mexanusma, cuia TPeHHs, aMIUTUTY/a, IEPUOJ U 4acTOTa KoJeOaHui, ATMHA BOJHBI U
CKOPOCTb €¢ pacIpOCTpaHEHUS; PY OMHUCAaHUU ITPABMWIILHO TPAKTOBATH (PU3NUECKUM CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, X 0003HAUCHUS U €IUHUIIBI U3MEPEHUS, HAXOIUTh (DOPMYITbI, CBA3BIBAIOIIINE
JTaHHYIO (PU3UYECKYIO BETUYHUHY C JPYTHMH BEJTMYNHAMU;

*aHAIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKHE SBIIEHUS U MPOIIECCHI, HCIONB3yd (U3HUECKUe

3aKOHBI U IPUHLIMIIBL: 3aKOH COXPAHEHMS SHEPTHUHU, 3aKOH BCEMUPHOT'O TATOTEHMSI, PABHOAEHCTBYIOIIAS
cuia, |, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHHUs UMITyNbca, 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena; NpH 3TOM pPa3jIM4yarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro MareMaTHYecKoe
BBIPa)KCHUE;

*pa3iuyaTh OCHOBHbIE IPHU3HAKM H3YUYEHHBIX (U3MUECKUX MOJIENel: MaTepuajabHas TOUKa,
MHEepLHaJIbHas CUCTEMA OTCUCTA;

spelaTh 33a4M, UCHOJb3ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHHsI SHEPTHH, 3aKOH BCEMUPHOTO
TAroTeHMs, npuHImn cynepnosuuu cui, |, II u 1l 3akonsr HeloTOHA, 3aKOH COXpaHEHUs UMITYIbCa,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena) u (GopMysbl, CBA3bIBAIOIINE (HU3NUYECKUE BEINUMHBI
(myTh, CKOpPOCTH, YCKOpPEHHE, Macca Tela, IJIOTHOCTh BEIECTBA, CHUJIA, JIABIEHUE, MMIIYJbC Tena,
KMHETUYECKasi dHeprus, MOTeHIMalbHasl SHEPrus, MexaHndeckas padoTa, MeXaHH4yecKkasi MOIIHOCTb,
KIIJ] mpocToro mexaHu3Mma, cujla TPEHUSI CKOJIBKEHHUS, aMIUTUTY/a, NEPHOJ M 4YacToTa KojeOaHuM,
JUIMHA BOJIHBI M CKOpPOCTb €€ paclpOoCTpaHEHMs): Ha OCHOBE aHalM3a YCJIOBMS 3a/1a4M BBLIEIATh
(bu3HYecKre BETMYUHBI U (DOPMYIIBI, HEOOXOAMMBIE JUTsl €€ PEIIeHNs, U POBOIUTH PACUCTHI.

BuinycknHuk nonyuum 603mM0X4CHOCHIb HAYUUMBCA:

*HCII0JIb30BaTh 3HAHMUA O MEXAHMUYECKUX SIBJICHHMSX B MOBCETHEBHOM JKHU3HM JUId OOecledeHus
0€30IacHOCTH TNpH OOpaIleHUH C MPUOOpPaMU U TEXHUUYECKUMH YCTPOHCTBAMH, IJIi COXPAaHEHHS
3JI0POBbSI U COOJIIOIEHHSI HOPM DKOJIOTMYECKOr0 MTOBEICHHSI B OKPY>KaIOLIEH Cpee;

*IIPUBOAUTH TMPUMEPHI MPAKTUYECKOTO HCMOIb30BaHUS (U3MYECKUX 3HAHUM O MEXaHMYECKUX
SBJIIGHUSAX W (PU3MYECKUX 3aKOHAX; WCIOJIb30BaHUS BO300OHOBISEMBIX MCTOYHHKOB OSHEPTUU;
HKOJIOTMUYECKUX MOCIEICTBUN HCCIEeI0BaHNS KOCMUYECKOTO MTPOCTPAHCTBA;

*pa3iauyaTh TPaHUIBl NPUMEHUMOCTH (U3WYECKHX 3aKOHOB, IOHMMATh BCEOOLIMI Xapakrtep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHMsS MEXAaHWYECKOH OHHEpPruu, 3aKOH COXPaHEHMS
UMITyJIbCA, 3aKOH BCEMHUPHOIO TATOTEHMS) M OIPAaHUYEHHOCTh MCIIOJIb30BAaHMS YACTHBIX 3aKOHOB
(3axoH I'yka, 3akoH Apxumena u zp.);

slpuéMaM ToucKa M (OPMYIUPOBKH JI0KA3aTEIbCTB BBIIBUHYTBIX THUIIOT€3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAaHOBJICHHBIX (DAaKTOB;



*HAXOJUTh a/ICKBaTHYIO MpPENJIOKEHHOW 3agaue (U3NYEecKyl0 MOJENb, pa3pemniatbh mpodieMy Ha
OCHOBE UMEIOLINXCS 3HAaHUI 110 MEXAHUKE C UCIIOJIb30BAHMEM MAaTEMAaTU4ECKOro anrapara, OLEHUBaTh
PeaIbHOCTh MOJIYYEHHOTO 3HaUCHUs (PU3MUECKON BEIIMYHMHBI.

TensoBble sIBJIeHUS

Buinycknuk nayuumcs:

*pacrio3HaBaTh TEIUIOBBIC SBICHHS M OOBSCHATh Ha OCHOBE HMMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOICTBAa WM YCIOBUS TPOTEKaHUS OTUX sBIeHWN: andys3us, W3MEHEeHHe o0BEMa Ten Npu
HarpeBaHuM (OXJIAKICHUM), OOJNbIIAs CKUMAEMOCTh Ta30B, Mayas CXKHMAeMOCTh JKHIKOCTEH W
TBEPABIX TEJI; TEIUIOBOE PABHOBECHE, HCIApPEHHE, KOHACHCALUS, IUIaBICHUE, KPUCTAIIM3aLus,
KUTICHUE, BIAXXHOCTh BO3yXa, Pa3IMYHbIE CIIOCOOBI TEIJI0ONepe1ayn;

*ONHCHIBaTh M3YUYCHHBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCTIONB3YS (U3NUECKUE BEINUYNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, TEMIeparypa, yAeibHas TEIUIOEMKOCTh BEIEeCTBa,
yaenbHas TeIyIoTa IUIaBIEHUs M [apooOpa3oBaHuWs, YyHeNbHas TEIUIOTAa CrOpaHHUsl TOIUIMBA,
KO3()(HUIIMEHT MOJIEe3HOro JAEHCTBUS TEIUIOBOTO ABHIATEINIS; NMPH ONUCAHUHM IPABHIBHO TPAKTOBAaTh
(¢u3n4YecKuil CMBICT HCHOJIB3YyEMBIX BEIMYUH, UX OOO3HAYCHHS M EAMHUIBI M3MEPEHHs, HAXOAUThH
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETHYUHY C APYTUMH BETHUYNHAMU;

*aHAJIM3MPOBATH CBOWCTBA TEJI, TEIUIOBBIC SIBICHUS M TPOIECCHI, MCIONIB3Ys 3aKOH COXPaHCHHS
SHEPIUH; PA3IUIaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MAaTEMAaTHYECKOE BEIPAXKECHUE,

*pa3n4aTh OCHOBHBIC IIPHU3HAKK MOJICIICH CTPOCHUS T'a30B, JKUIKOCTEH M TBEPABIX TEIT;

spemaTh 3aJa4M, HMCIOJb3Yys 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX IpoIeccax, (OpMYIIbI,
CBSI3BIBAIOIME (PM3MYECKHE BEIWYMHBI (KOJMUYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPIHs, TeMIIEpaTypa,
yAenbHas TEIUIOEMKOCTh BEIIECTBA, yAENbHAas TEIUIOTa IUIABJICHHS M MapooOpa3oBaHuUs, Y/EIbHAs
TEIUIOTa CTOPAHMSI TOIUIMBA, KOA(PQUIMEHT IMOJIE3HOTO JACUCTBUS TEIUIOBOTO JIBUTATEINS): Ha OCHOBE
aHaJIM3a YCIIOBHS 3a/a4d BBIICNATH (PU3UYECKHE BEIUYMHBI U (OPMYJIbl, HEOOXOAMMBIE UIS €¢
pelIeH s, ¥ TIPOBOANUTH PACUCTHI.

Boinycknuk nonayuum 603mM03#CHOCHb HAYUUMbCAS

*HCIIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SBJIEHUSAX B IIOBCEIHEBHOW JKM3HU JUId oOOecleyeHus
0e30macHOCTH MpH OOpaIleHuH ¢ NpubopaMH M TEXHMYECKHMMM YCTPOWCTBAMH, JUISI COXpaHEHHUs
3I0pOBbS. U COOJIOAEHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B OKpYXarolled cpezae; MpUBOAUTH
MIPUMEPHI KOJOTHUECKHX MOCIEACTBUI paboThl ABUraTeneil BHyTpeHHero cropanus (JIBC), rennoBsix
Y TUJIPOIIICKTPOCTAHIINM;

*[IPUBOAUTH TPUMEPHI MPAKTUYECKOIO HCIIOJIb30BaHUA (PU3UUYECKUX 3HAHUW O TEIUIOBBIX
SBJICHUSX;

*pa3nauuaTh TPaHUIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep
(byHIaMEeHTaIbHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAaHEHMs SHEPruM B TEIUIOBBIX IpOIECcCax) U
OTrPaHUUYEHHOCTD UCIIOJIB30BaHNs YACTHBIX 3aKOHOB;

sIpuéMaM ToHMcKa M (OPMYIUPOBKH JI0KA3aTEIbCTB BBIIBUHYTBIX THUIIOT€3 M TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMIIUPUYECKH YCTAaHOBJIECHHBIX (DAKTOB;

*HAXOJUTh a/IEKBAaTHYIO MpPEJIOKEHHOW 3aqaue (pU3MYECKYI0 MOJEeNb, pa3peliats mpobiieMy Ha
OCHOBE MMEIOIINXCS 3HAHUI O TEIJIOBBIX SBJIECHUSIX C MCIOJIb30BAaHHMEM MAaTEMaTHUECKOro ammapara u
OLIEHUBATh PEAJIHLHOCTH MOJYYSCHHOTO 3HaUCHHsI (PU3MUECKON BEJIMUHUHBI.

DJIeKTprYecKre M MATHUTHBIC SIBJICHUS
Buvinycknuk nayuumcsa:

*pacCIiO3HABATb OJJICKTPOMArHUTHBIC SABJIICHHUA U OOBACHATHL HAa OCHOBE HMCIONINXCA 3HAHHHI
OCHOBHBIE CBOMCTBA MU YCJIOBUA MPOTCKAHUA ITUX SIBIICHMIA: QJICKTpHU3anus TCI, B3aHMOﬂeﬁCTBHC
3apsAa0B, HArp€BaHUC MPOBOJHUKA C TOKOM, B321HMOI[€I>1CTBHG MAar"auToOB, 3JICKTpOMAarHnuTHas



MHIYKIUS, eCTBIE MAarHUTHOTO MOJIs HA MPOBOJIHUK C TOKOM, MPSIMOJIMHEHHOE paclpoCcTpaHeHHE
CBeTa, OTPaXECHHUE U MPEJIOMIIEHHE CBETa, TUCIIePCHs CBETa;

*ONUCHIBATh M3YUYCHHBIE CBOMCTBA TeNl M DJIEKTPOMATrHUTHBIC SBICHHS, MCHONB3YS (hU3HUecKue
BEIMYMHBL: DJIEKTPUYCCKUNA 3apsil, CHJIA TOKAa, DJICKTPUYECKOE HAIMpPsDKEHHE, JIIEKTPHUYECKOE
COIIPOTHBIICHUE, YIETbHOE COMPOTHBICHUE BEIIECTBA, pabOTa TOKA, MOIIHOCTH TOKa, (OKYCHOE
paccTossHUE W ONTHYECKasl CHJIAa JIMH3BL, MPU ONMCAHUM MPABHIIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYUH, HMX OOO3HAUYEHHUS U €IWHUIBI HW3MEpEeHUs; YyKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEJIUYUHAMM;

*aHAJIM3UPOBATh CBOWCTBA TEJ, AIEKTPOMArHUTHBIC SIBJICHUS U MPOLIECCHI, UCIIONB3YA (pu3nveckue
3aKOHBI: 3aKOH COXpPaHEHUS JIEKTPUUECKOro 3apsjaa, 3akoH OMa J1js ydJacTka Lenu, 3aKoH JKoyns—
JleHna, 3aKOH NPSIMOJMHEWHOTO pPACHPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHHS CBETa, 3aKOH
MPEJIOMJICHUS] CBETA; MPH 3TOM PA3INYaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe
BBIpa)KEHUE;

speliath 3aa49u, UCTOIL3Ys (pr3udeckue 3aKoHbI (3akoH OMa JuTsl yJacTka IenH, 3aKoH Jxoyms—
Jlenmna, 3akOH MNPSAMOIMHEHHOTO pACIPOCTPAHEHHUS CBETAa, 3aKOH OTPAXEHHsl CBETa, 3aKOH
MpeioMIIeHUsI CBeTa) U (hOpMYJIbl, CBSI3bIBaIOIINE (DU3HMUECKUE BETMYUHBI (CHJIa TOKA, SJEKTPHUECKOE
HaNpsDKEHUE, DJIEKTPUYECKOe CONMPOTHUBJICHHE, YAETbHOE COMPOTHUBIECHUE BEIIeCTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHME M OINTHYecKas cuia JIMH3BL, (QOpMynbsl pacucra
AJIEKTPHYECKOTO  COMPOTHBICHHS TNpPU  IOCIEAOBATEIFHOM M HApAJICIbHOM  COEJAMHEHUH
MIPOBOJITHUKOB); HA OCHOBE aHAJIM3a YCIIOBHS 3a[ayll BBIICIATH (PU3MUECKUE BEITMYUHBI U (OPMYIIHL,
HE00XO0IMMBIE /7S €€ PEILECHUs, U IPOBOUTH PACUETHI.

Boinycknuk nonyuum 603mMo0icHOCHIb HAYUUMbCA:

*HCIOJB30BaTh 3HAHUS OO0 OJCKTPOMATHUTHBIX SIBICHUSX B TIIOBCEAHEBHOW JKM3HU TS
obecrniedeHrss OE30MACHOCTH TPH OOpalICHHH C MPUOOpaMU M TEXHUYCCKHMMH YCTPOWCTBAMH, IS
COXpaHEHHS 3J0POBbS U COOJIOACHUS HOPM SKOJIOTMIECKOTO IMTOBEICHUS B OKPYKAIOIIEH Cperie;

*TIPUBOAUTH MPUMEPHI MPAKTUIECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUHN O DIIEKTPOMATHUTHBIX
SIBIICHUSIX;

*pa3nuyaTh TPAHUIIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep
(GyHIlaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHUS OJJIEKTPUYECKOTO 3apsijia) U OrpaHHMuYEHHOCTH
MCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3aKoH OMa Jij1s yyacTka 1enu, 3akoH Jxxoyns—IJlenna u ap.);

sTIpreéMaM TOCTPOCHHS (PU3NUECKHX Mojened, moucka u (HOPMYIUPOBKH JOKA3ATEIbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUECKUX BHIBOJIOB Ha OCHOBE DMITUPHUECKH YCTAHOBJIECHHBIX (JaKTOB;

*HAXOJUTh a/IEKBAaTHYIO MPEJIOKEHHOW 3ajaue (pU3MYECKyl0 MOjeib, pa3peliaTs npodieMy Ha
OCHOBE MMEIOIIUXCS 3HAHUU 00 AJIEKTPOMArHUTHBIX SIBIICHUSAX C MCIOJB30BAaHUEM MAaTEMaTHYECKOTO
amnmapara ¥ OleHUBaTh PEeabHOCTh MOTYYEHHOTO 3HAUYEHUST (PU3NUECKOM BETMUUHBL.

KBaHnTOBbIC ABJICHUS

Buvinycknuk nayuumca:

*pPaCIiO3HABATh KBAHTOBBIC SABJICHHUA U OOBSICHATH Ha OCHOBE UMCIOIINXCA 3HAaHUN OCHOBHBIE
CBOMCTBA UM YCJIOBUA TPOTCKAHUA 3TUX SIBJICHMI: €CTECTBEHHASA U HCKYCCTBCHHAA palnOaKTHUBHOCTD,
BO3HHUKHOBEHHUE JIUHEHIATOIO CIICKTpa U3JTYyYCHUA,

*OIMUCBIBATh H3YUYCHHBIC KBAHTOBBLIC SBJICHHA, HCIIOJB3Yyd (1)I/ISI/II—IGCKI/IG BCJIIMYHHBI: CKOPOCTH
OJICKTPOMAarduTHBIX BOJIH, AJIMHA BOJIHBI WM 4YacCTOTa CBCTA, INCPUOJ IIoJdypacrnana, MIpu OIMMCaHUU
IMPpaBHUJIbHO TPAKTOBATH (bI/ISI/I'-IeCKI/Iﬁ CMBEICJT UCTTOJIB3YEMBIX BEJIMUYUH, UX 0003HaYCHHS U CANHUIbI



U3MEPEHUS; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIONINE JaHHYIO (PU3UUECKYIO BETUYUHY C IPYTHUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUY€HUE (PU3NYECKON BEJTMUMHBI;

*aQHAITM3UPOBATh KBAHTOBBIC SIBJICHUS, HCIONB3YS (DU3MYECKHE 3aKOHBI U IOCTYJATHI:
3aKOH COXPaHEHUsl PHEPTUH, 3aKOH COXPaHEHMsI JIEKTPUUECKOIo 3apsija, 3aKOH COXPaHEHMs
MaccOBOI'0 YHCJIa, 3aKOHOMEPHOCTHU U3TyYEHUsI U MOTJIOIIEHUS CBETA ATOMOM;

*pa3nnyaTh OCHOBHBIC NPU3HAKU IUIAHETAPHOM MOJENIM aToMa, HYKJIOHHOM MOJAeNnu
aTOMHOTO S/Ipa;

*TIPUBOJUTH TPUMEPHI MPOSIBICHUS B NPUPOJIE U MPAKTUYECKOTO HCIOIb30BAHUS
PaZMOaKTUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEeaKLIUiA, JIMHEHYAThIX CIIEKTPOB.

BoinyckHuK noayuum 603M0M4CHOCHIb HAYUUMbBCA:

* UCTOJB30BaTh IOJyYCHHbIC 3HAHHUS B IOBCETHEBHOM >XU3HM NpU OOpamieHHH C
npubopaMy (CUETYMK HMOHU3UPYIOUIMX YACTHL], TO3UMETp), IJII COXpPAHEHHUS 3J0pOBbS U
COOJII0/IEHHSI HOPM 9KOJIOTMYECKOT0 ITOBEIEHUS B OKPY>KaIOLIeH cpene;

* COOTHOCHUTb S3HEPIHIO CBSA3M aTOMHBIX si/iep ¢ 1e(h)eKTOM MacChl;

* IPUBOAUTH NPHUMEPHl BIUSHUS PAJIUOAKTUBHBIX W3Iy4eHUH Ha >KHUBbIE OPraHU3MBI;
MOHMMATb IIPUHLIMII JEHCTBUS 103UMETPA;

* TIOHMMAaTh SKOJIOTMUYECKHE MPOOJIEMbI, BO3SHUKAIOLIUE IIPU UCIIONb30BAHUM aTOMHBIX
ANIEKTPOCTAHLMNA, W TYTH PELIEHUs JTUX NpodiieM, NEepCHEeKTUBbl HCIOJIb30BaHUS
YIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
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