HosicHUuTeEIbHASA 32N CKA
- Genepanpabiii 3akoH oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoir Deaepamumy;

- @enepanbHbIl TOCYJAPCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO 0O0IEro oOpa3oBaHUA,
YTBEP)KJICHHBIM TNpuKa3zoM MuHHCTEpCcTBa oOpa3oBaHMst W Hayku Poccuiickorr ®enepamuu o1
17.12.2010 Ne 1897 (manee — ®DI'OC ocHoBHOro obmero obpaszoBanus) (mas V-VI kmaccos
oOpa3oBaTeNbHBIX Opranu3anuid, a Takke st VII kimaccoB, ydactBywommx B ampobaruun PIOC
OCHOBHOTO 00111ero obpazoanus B 2016/2017 yueOHOM TO1Y);

- [Ipukas ot 31.12.2015 Ne 1577 «O BHecenuu uzmenennii B ®I'OC OO0, yTB. npukazoM MuHOOpHayKH
P® ot 17 nexabps 2010 Ne 1897,

- IlocranoBnenne ®PenepanbHON CIyKOBI 1O Hag30py B cdepe 3alUTHl MpaB  MOTpeOHTeNell |
Onmaromoiydusi  4yenoBeka M [JIaBHOro rocyqapCTBEHHOTO CaHMTapHOro Bpada Poccuiickoid
@eneparn ot 29.12.2010 Nel89 «O6 yrBepxkaenun CanlluH 2.4.2.2821-10». «Canurapso-
SMHUIEMHUOJIOTHYECKHE TPeOOBAaHUSI K YCIOBHSM M OpraHu3anuud oOy4deHHs B 00meo0pa3oBaTebHBIX
yupexaeHusx» (¢ u3meneHusMu Ha 29.06.2011) (manee - CanlluH 2.4.2. 2821-10);

- @enepalbHBI  TIEpeYeHh YYCOHUKOB, PEKOMEHJOBAHHBIX U  JIOMYIICHHBIX MUHHCTEPCTBOM
obpazoBanmst W Hayku 1o [lpukasy MO P® ot 31.03.2014 Ne253,00I1 HOO, OOIT OO0O,
onobpeHHbplx DenepanbHBIM  yIeOHO-METOAMYESCKHM OOBEAMHCHHEM TI0 OO0IeMy 0Opa30BaHHUIO.
[IpoTokon 3acemanus

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

- [Ipuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®enepauuu ot 14.12.2009 Ne 729 «O6
YTBEPKACHUM TICPEYHSI OPTaHU3AlMMA, OCYIICCTBISIOMNX U3JaHUE Yy4YEOHBIX TOCOOWH, KOTOpBIC
JIOMYCKAIOTCS K HCIIOJIb30BAHMIO B 00pa30BaTelIbHOM MpOILIECCE B HMEIOUIMX TOCYAapCTBEHHYIO
aKKpeIUTAIMI0O W peaM3ylolMxX  o0Opa3oBareibHbIE  NpOrpaMmbl  o0miero  oOpa3oBaHUs
00pa3oBaTENbHBIX YUPEKICHUAX» (C U3MEHEHUSIMHU);

Hacrosimas nporpaMmMa cocTaBiieHa Ha OCHOBE: IPUMEPHOI OCHOBHON 00pa3oBaTeNbHON
IIPOrpaMMbl OCHOBHOTO 00111ero oopasosanusi, ot 08. 04. 2015 r. Ne 1 / 15 aBropckoit yueOHOM
IIpOrpamMMsl 1o (GpHU3MKeE JUIsi OCHOBHOM IIKOJBI, 7-9 kinaccsl ABTOphl: A. B. Ilepoikun, E. M.
I'yrauk., dpoda, 2013.

O6pazoBarenbHoit mporpammel MKOY COIII ¢ @ununmoso Ha 2020-2021 yue6HbIi TOf

I'opoBoro kanennapuoro yueobHoro rpapuka MKOY COL ¢ ®dununmnoso Ha 2020-2021
y4eOHBIi roA

YpoBeHb 00ydeHHsT yueOHOTO TTpeMeTa —0a30BbhIi

JlaHHbBIN y4eOHO-METOAMYECKHU KOMIUIEKT pealn3yeT 3aauy KOHIICHTPUIECKOTO TPHHIIUIIA
MIOCTPOEHHUSI yUeOHOTO MaTepuasna, KOTOPbIi OTpaXkaeT uieto (pOopMUPOBAHUS 1IEJIOCTHOTO
MpeicTaBiIeHus 0 GU3NUIECKON KapTUHE MHPA.

Copepxanue o6pazoBaHusi cCOoTHeceHO ¢ DeepaabHbIM KOMIOHEHTOM rOCYAapCTBEHHOTO
00pa30BaTenpHOTO CTaHAapTA.

PaGouas mporpamma JieTanu3upyeT U pacKphIBaeT COAEPIKAHUE MPEAMETHBIX TEM
00pa30BaTeNBHOTO CTAHIAPTA, OMPEIEISIeT OOIIYI0 CTPATETUI0 00YUESHHMSI, BOCHUTAHUS U Pa3BUTHUS
y4aImmxcs CpeACTBaMHU yIeOHOTO TIPeAMETa B COOTBETCTBHH C IEJISIMH n3yueHus pusznuku. Pabouas
IporpaMMa Jaet pacrpezelieHue ydeOHbIX 4YacoB IO pa3/enaM Kypca U MocIe0BaTeIbHOCTh
M3Y4EHHUs pa3iesioB GU3UKH C yUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, TOTUKU
y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yUaluXxcs, ONpeaesieT Habop OIMbBITOB,



JIEMOHCTPHPYEMBIX YUHUTENIEM B KiIacce, 1a00paTOPHBIX U MPAKTUUECKUX PadOT, BHIOIHIEMbIX
yUaIIuMuUCs.

VYuebuuk «Pusuka. 9 knace. Yuebuuk» aBrop A. B. Ilepreikun, E.M. I'yrHuk, ans
0011e00pa3oBaTeNbHBIX YUPEKIACHUN, BXoasmmii B coctaB Y MK no dusuke nst 7-9 kimaccos,
pexomeH1oBaH MuHucTepcTBoM oOpa3oBanus Poccuiickoit @enepanuu

[HIxonbHBINH Kype (PU3MKH— CHCTEMOOOPA3YIOIIMIA AJIs1 €CTECTBEHHO-HAaYYHBIX IIPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI, JISKAIINE B OCHOBE MUPO3AaHUs, SIBIISIFOTCS OCHOBOM COZIEpKaHHS
KypCOB XUMMHU, OHOJIOTUH, reorpaguu u actpoHoMuu. Gu3nka BOOPYKaeT IIKOJIbHUKOB HAYyUYHBIM
METOOM TO3HAHUS, TO3BOJISIOIINM HOJTY4aTh OObEKTUBHBIEC 3HAHUS 00 OKPYKaIOIIEM MUpE.

B 9 knacce nporcxoauT 3HaKOMCTBO € (PU3MUYECKMMHU SBJICHUSMHU, METOJIOM Hay4YHOT'O [TO3HAHMS,
(bopMHUpOBaHKE OCHOBHBIX (PU3NYECKUX MMOHIATUH, IPHOOPETCHNE YMEHHUI N3MEPATH (PU3NIECKHE
BEJIMYMHBI, IPOBOIUTH JJAOOPATOPHBIN SKCIIEPUMEHT 110 3aJJaHHOM CXeMe.

Hean nzyyenus
N3ydenue Hpu3MKu B OCHOBHOM LIKOJIE HAIIPABIIEHO HA JOCTH)KEHUE CIIETYIOIIMX IIeNIeH:

* yceoenue 3nanuii 0 GyHI1aMEHTAIBHBIX (PU3MUECKUX 3aKOHAX U MPUHIHUIIAX, JEKAIIUX B OCHOBE
COBPEMEHHOM (hU3NYECKON KapTUHBI MUpa; HanOoJIee BaXKHBIX OTKPBITHAX B 00J1aCTH (DU3HKH,
OKa3aBIIUX OMPEEIIAIOIIee BIUSHUE HAa Pa3BUTHE TEXHUKU M TEXHOJIOTUH; METOAAaX HAYYHOTO
MO3HAHUS TIPUPOJIBI,

* o6nadenue yMmeHusMu IPOBOIUTH HAOIIOICHNS, TUTAHUPOBATH U BBIMTOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI H CTPOUTH MOJICNIN, IPUMEHSTH TOTy4YeHHBIE 3HAHUA 10 (PU3HKE IS
00BsICHEHHS pa3HOOOPa3HBIX (PU3NYECKUX SBIICHUN M CBOWCTB BEIIECTB; MPAKTUYECKOTO
WCTIOJIb30BaHUS (PU3MUECKUX 3HAHUI; OIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
nH(popManuu;

* pazéumue NO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce npuoOpeTeH s 3SHAaHUM U yMEHUN 10 (PU3UKE C UCTIOIb30BAaHHEM Pa3IMYHbIX HCTOYHUKOB
nHpOpPMAIMY U COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUH;

* gocnumanue yOeKJIEHHOCTH B BO3MOXHOCTHU TIO3HAHUS 3aKOHOB MTPUPO/IbI; HCTIOIb30BAHUS
JTOCTIDKEHHUH (PU3KMKH Ha O1aro pa3BUTHS YeIOBEUECKON IIMBIIIN3AIIH; HEOOXOIMMOCTH
COTPYIHUYECTBA B MIPOLIECCE COBMECTHOTO BBIMIOJIHEHUS 33]]a4, YBAXKUTEIHLHOTO OTHOLICHUS K
MHEHHIO ONIIOHEHTA TPU 00CYKICHUH MPOOIIEM eCTECTBEHHOHAYYHOTO COIEP KaHUsT; TOTOBHOCTH K
MOpPaJIbHO-ITUYECKON OLIEHKE MCII0JIb30BaHMsI HAYYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTy OKPYKAOIIEH CPEbI;

* ucnonv3oeanue npuoOPEMeHHbIX 3HARUIL U YMEHUIl IS PEIIeHUs IPaKTHYECKUX 3aa4
MOBCETHEBHOM KU3HH, 0OecTieueHnst 0€30MacHOCTH COOCTBEHHOM KU3HU, PAIIHOHATIEHOTO
MIPUPOJIOTIONB30BaHNS U OXPaHbl OKPYKArOIIEH Cpesibl.



JocTuxenne nesieit padoueit nporpaMmsbl 1o Gpusnke odecneynBaeTcsi pemieHueM
cIeIyIOIIUX 3a1a4:
® 3HAKOMCTBO OOYYaroIIMXCS C METOJIOM HAyYHOT'O IMO3HAHUS M METOAAMHU HCCIIEIOBAaHUS O0OBEKTOB U
SIBJICHUM IPUPOJIBI;
e npuobpereHre 0OYyUaIOIIMMUCS 3HAHUHA O MEXaHUYECKUX, TETNIOBBIX, YJIEKTPOMATrHUTHBIX U
KBAHTOBBIX SBJICHUAX, (1)H31/I‘I€CKI/IX BCJIIMYMHAX, XapaKTCPU3YIOIINX 3THU ABJICHUSA
e (opmupoBanue y o0yyaromuxcs yMeHU HaOI0AaTh IPUPOIHBIC SIBICHUS U BBITIOIHITH OMBITHI,
nabopatopHbie pabOThI U HKCIIEPUMEHTAIbHbIE UCCIICIOBAHUS C UCTIOIB30BAHUEM U3MEPUTEIBHBIX
puOOPOB, IMUPOKO MPUMEHSAEMBIX B TPAKTUYECKOMN JKU3HU;
e OBJaJeHUE O0yYAIOUUMUCS OOIIEHAYYHBIMH TOHATUSIMU: PUPOTHOE SBICHUE, SMITUPUUECKU
YCTaHOBJIEHHBIN (hakT, mpobiaema, FTUnoTe3a, TCOPETHUECKUN BBIBOJI, PE3YJIbTAT SKCIIEPUMEHTAILHOM
MIPOBEPKHU;
e [OHUMaHHE 0O0YYAIOIIUMHUCA OTIMYNM HayYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(OpMALIUH,
LEHHOCTH HAYKH ISl YAOBIETBOPEHUS OBITOBBIX, TPOU3BOJICTBEHHBIX U KYJIbTYPHBIX IOTpEeOHOCTEH
4eJI0BeKa.

Obwan xapakmepucmuka yuedHo20 npeomema
VYuebublil npenmer «du3nka» B OCHOBHOM 00111€00pa30BaTeNbHOM 1IKOJIE OTHOCUTCS K YUCITY
00s13aTeNbHBIX U BXOAUT B DenepaibHbIi KOMIIOHEHT y4eOHOTO TUTaHa.
Poinb ¢pu3uku B yueGHOM MI1aHe ONpeAessieTcs CeAYOIMMI OCHOBHBIMHU MTOJI0KEHUSMH.
Bo-niepBrix, puzndeckas Hayka sBIsieTCs (yHIAMEHTOM €CTECTBO3HAHMUS, COBPEMEHHON
TEXHUKU U COBPEMEHHBIX ITPOU3BOICTBEHHBIX TEXHOJIOTHM, I0TOMY, H3yuasi Ha ypokax (HU3UKU
3aKOHOMEPHOCTH, 3aKOHBI ¥ IPHHIIUTIBL
® yyamuecs HOJIy4aroT aJeKBaTHbIE IPEICTABICHUS O pealbHOM (PU3NYECKOM MUDE;
® MPHUXOAAT K MOHUMAHUIO B 00JIee TITyOOKOMY YCBOCHHUIO 3HAHHUH O MPUPOTHBIX U TEXHOIOTHYECKUX
Ipoleccax, H3y4yaeMbIX Ha ypoKkax OMosoruu, pusnueckoi reorpaguu, XuMuM, TEXHOJIOTUY;

® HAYMHAIOT Pa30UPATHCS B YCTPONCTBE U MPUHIIHIIE ACHCTBHISI MHOTOYUCIICHHBIX TEXHUIECKUX
YCTPOWCTB, B TOM YHUCIIE, ITUPOKO UCTIOIB3YEMBIX B OBITY, U ydaTcsi 6€30MacHOMY M OEpeKHOMY
UCIOJIb30BAHUIO TEXHUKH, COOJIFOZICHUIO ITPABUII TEXHUKU OE€30IIACHOCTH U OXPaHbl TPy/a.
Bo-BTOpBIX, OCHOBY H3y4eHHUs (PU3UKHU B ILIKOJIE COCTABISAET METO/] HAYYHOT'O [TO3HAHUSI MUDA,
MIO9TOMY yUaIIHuecs:
® OCBaHMBAIOT HA MPAKTHUKE SMIUPUYECKHE U TEOPETUUECKHE METOAbI HAYYHOTO TIO3HAHUS, YTO
CIOCOOCTBYET MOBBIIICHUIO KaYeCTBAa METO/I0JIOTHYECKUX 3HAHUM;

® OCO3HAIOT 3HAYEHHE MAaTEMATUIECKUX 3HAHUN M YJaTCs IPUMEHSTh UX MPHU PEIICHUH ITHPOKOTO
Kpyra npo6iieM, B TOM YHUCIIe, pa3HOOOpa3HbIX (PU3MUECKUX 33/1aY;

® PUMEHSIOT METO]I HAYYHOTO TO3HAHUS IIPU BBIOJHEHUN CAMOCTOSITENIbHBIX YU€OHBIX U
BHEYYEOHBIX HCCIEIOBAHUI U IPOEKTHBIX PadoT.

B-TpeThux, npu u3ydeHuu UMK ydaluecss cucTeMaTu4ecku paboTaroT ¢ nHpopMmaluen B
BUJIe 0a3bl (PaKTUYECKUX JAHHBIX, OTHOCALINXCS K U3y4aeMOoU TpyIiie iBJI€HUN U 00bEeKTOB. JTa
uHpopMalus, NpeCTaBIeHHas BO BCEX CYIIECTBYIOIIMX B HACTOSIEE BPEMs 3HAKOBBIX CUCTEMAX,
KJaccupuuupyercs, 0000111aeTcs U CUCTEMaTU3UPYETCs, TO €CTh NpeoOdpa3yeTcs yJaluMHucs B
3HaHue. Tak OHU OCBAaMBAIOT METO/bI CAMOCTOATEIBHOTO MOJIyUEHHsI 3HAaHUSI.

B-ueTBepThIX, B poliecce U3ydeHus (PU3UKH ydalnuecsi OCBAaMBAIOT BCE OCHOBHEIC
MBICIMTENbHbIE OTEpallH, JISKAIHE B OCHOBE [T03HABATEIbHOM 1€ TEEHOCTH.

B-nsaThIX, CTOpHUYECKHE acTIeKThI (PU3UKH MO3BOJISTIOT YYAIMMCST 0CO3HATh MHOTOTPaHHOCTh
BIMSIHUA (PU3NYECKON HayKH U ee ujel Ha pa3BUTHE LUBUIN3ALINY.

Taxum oOpa3omM, npenogaBanue GU3NKA B OCHOBHOM IIKOJIE MO3BOJISET HE TOJILKO peaIn30BaTh
TpeOOBaHUS K YPOBHIO MOATOTOBKU yJalUXCsl B MPEAMETHON 00JIaCTH, HO U B TIMYHOCTHOW U
MeTarpeaMETHON 00macTsx, kak 3To npeaycMorpeHo @I'OC ocHoBHOTO 00111eT0 00pa30BaHUS.
@opMbI M MeTObI OPTraHU3AL UM Y4eOHOH 1eSITeJIbHOCTH YYallMXcs B pouecce 00y4eHusl.

OcHoBHOH (popmoii oprannzanuy yueOHOro mporuecca siBisieTcs KJIacCHO-ypo4Hasl cucrema. B
Ka4yecTBe JIOMOJIHUTENBHBIX (JOPM OpraHU3aluU 00pa30BaTEIbHOTO MPOLIECCA UCTIONb3YeTCs
crcTeMa KOHCYJIbTallMOHHON MOIICP KKK, MHANBUAYAIbHBIX 3aHITHN, CAMOCTOSITEIbHAS padoTa
y4aluxcs ¢ UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH.



Opranu3anusi CONPOBOXKIACHUS yYaIIMXCsl HAIIPABJICHA HA: CO3/IaHKE ONTUMAJIbHBIX YCIOBUM
00yueHUs1; UCKITIOYEHHE MICUXOTPaBMHUPYIOMIMX (AaKTOPOB; COXPaHEHHUE MCUXO0COMATUYECKOTO
COCTOSIHMSI 3JJOPOBbSI YHAILIUXCS; PA3BUTHE TIOJIOKUTEIILHOW MOTUBALIUU K OCBOECHUIO MPOTPAMMBI;
pa3BUTHE UHAMBUAYAIHOCTH U OJIAPEHHOCTH KaXKJI0TO peOeHKa.

Buowt yueonoii deamenvnocmu npu uzyuenuu puzuku
| - BUIBI AESTENEHOCTH CO CIOBECHOH (3HAKOBOI) OCHOBOIA:

e Cnymanue OObSICHEHUH yUUTEIS.

e (ChymaHue ¥ aHajau3 BBICTYIUIEHUH OJTHOKJIACCHUKOB.

e CawmocrosTenpHasi paboTa ¢ y4eOHUKOM.

e Pabora ¢ Hay4dHO-TIOMYJISIPHOM JIUTEPATyPOH.

e Ot0op U cpaBHEHHUE MaTepHalia IO HECKOJIbKUM HCTOUHHUKAM.

e Hanmcanue pedepaToB U TOKJIAI0B.

e Peuienue TEKCTOBBIX KOJIMUYECTBEHHBIX U KAUECTBEHHBIX 33/1a4.

e  BpINOJHEHHE 3a4aHUM 10 Pa3rPAHUYCHUIO TIOHATUH.

e Cucremarusanus yueOHOro Marepuaia.

Il - BuabBI A€ATEIbHOCTH HA OCHOBE BOCHIPUSTHS 3JIEMEHTOB JI€HCTBUTEIHHOCTH:

Habmronenue 3a neMoHCTpalUsIMu yUUTES.

[TpocMoTp yueOHBIX (HIBMOB U IPE3CHTAIHIA.

Amnanu3 rpaduKoB, TabJIHII, CXEM.

OOvbsicHeHHEe HA0II01aeMbIX SBJICHUM.

N3yueHue ycrpoiicTBa mpruOOPOB O MOJEIISAM U UEpTEkKaM.
AHanu3 npoOJEeMHBIX CUTYalUi.

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

» PaGota c OMOpPHBIMH CXEMaMH.

* Pemenue ¢puznueckux 3agau.

+ PaGora c pa3naTouHbIM MaTepUAIIOM.
* N3mepeHue BeIUYHH.

* IlocraHoBKa OMBITOB JUIsl IEMOHCTPAIMH KJIaccy.
* IlocraHoBKa ()pOHTATBHBIX OINBITOB.
* BrinonHeHne GpoHTAIBHBIX J1a00PaTOPHBIX padoT.

®opMbI aTTECTALMHU HIKOJIbHUKOB.

ATTecTanys HIKOJbHUKOB, IPOBOJAMMAs B CUCTEME, TO3BOJISIET, HAPAAY C (POPMUPYIOIIUM
KOHTPOJIEM TMPEIMETHBIX 3HAHHA, TIPOBOANTH MOHUTOPHHT YHHBEPCATBHBIX M IPEMETHBIX YI€OHBIX
JEUCTBUMN.

1. TIpomexxyrouHnas (popMupyromas) aTTecTalus:

e camocTosTeNbHbIe paboThI (10 10 MUHYT);

e jaboparopHo-nipakTHyeckue padotsl (0T 20 10 40 MUHYT);

e (ponrtanpHbie ONBITH (10 10 MUHYT);

® MAarHOCTHMYECKOE TECTUPOBAHUE (OCTATOUYHbIE 3HAHUS 10 TEME, YCBOCHHE TEKYILEro y4eOHOro

MaTepHala, COyTCTBYIOIIee MOBTOpeHHne) — 5 ... 15 MUHyT.

2. Urorosas (KoHCTaTUpYIOLIast) aTTeCTAIIH:

® KOHTpOJbHBIE PabOTHI (40 MUHYT);
XapakTepHble 0COOCHHOCTH KOHTPOIBHO-U3MEpUTENbHBIX MaTepuaioB (KMM) mist koHcTaTHpyIOIEH
aTTecTaluu:

e KHUM cocraBnsitoTcst Ha OCHOBE KOIU(pUKATOPa;

e KUM cocTaBastoTcsi B COOTBETCTBHE C 000OIIEHHBIM TIAHOM;



® KOJHMYCCTBO 3aI[aHHfI B 0606H_IGHHOM II1aHe OMpPEACIIACTCA TPOAOJIKUTCIIBHOCTBIO

KOHTpOHBHOﬁ pa6OTbI 1 BPpEMCHCM, OTBOJJUMBIM Ha BBIITOJIHCHUEC OJJHOI'0 3alaHUA JAHHOT'O

THUIIA U YPOBHS CIOKHOCTH 10 HOpMatuBam ['NA;

® TEMaTHKa SaHaHI/Iﬁ OXBAaTbIBACT IIOJTHOC COACPKAHNE U3YYCHHOI'O yqe6Horo Marcpuajia u

COACPIKUT 3JICMCHTBI OCTATOYHBIX 3HaHI/II>'I;

ctpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB ['MA

HNudopmanus o kojimyecTBe y4eOHbIX YACOB

®denepanbHbIN 0a3UCHBIN YUeOHBIN IJIaH TSI 00pa30BaTENbHBIX YUpESXKICHHH Poccuiickoit
denepanuu OTBOAUT 68 YACOB B TOJ TS 00sI3aTEIILHOTO U3yueHus: GU3HUKH B 9 Kiacce, U3 pacuera 2
y4eOHBIX yaca B HeJeno. B nensx ycnemno# caaun yqamumucs ' MA nporpamMmma MoauduinmpoBaHa
10 KOJIMYECTBY YacoB U paccunTana Ha 102 yaca, o 3 yaca B Hezemnto. KonnuecTBO yueOHBIX HEEINb

B 9 kyacce cocrapisieT 34. Ha pemenue 3a1a4 oTBeieHO 700aBOYHO 18 4acoB Ha TOBTOPEHUE

MPOIIEHHBIX TEM 3a Kypc 7-8 kiacca.

KonndecTBo M1aHOBBIX KOHTPOJIEHBIX padoT 7
KonuyecTBO mi1aHOBBIX TAOOpAaTOPHBIX padoT 9

YyeOHO-TEeMaTHYECKHI IJIAH 9 Ki1ace

B Tom B Tom
qHCIe yHCcIe
Ne ni/n HaumeHnoBanue pasuena Bcero yacos ’ ’
KOHTp. | J1a0. pad
pao.
| 3aKOHBI B3aUMOJIEHCTBUSA U JBHKEHHUS 34 4 2
el
" MexaHndecKre KoeOaHus U BOJTHBI. 1 1 1
3BYK
1] DIEeKTPOMarHuTHOE I0JIe 18 1 2
CtpoeHune aToMa ¥ aTOMHOTO sipa. 4
IV P P 15 1
ATOMHAas1 SHEPTUS
\Y/ CrtpoeHue u 3BoJIOIUS BeeneHHOM. 6
1(TecT Mo
VI O6o0m1aroriee MOBTOPEHUE 18 popme
orjd)
Hroro 102 7+1 9




Conep:kanue y4eOHOr0 nmpeamera, Kypca

9 Knacc (102 yacos, 3 uaca B Hegeno)

3aKOHbI ABUXKEHUA U B3aumogeincTeua Ten (34 yacos)

Marepuansnas Touka. Cucrema orcuera. I[lepememienue. CKkopocTs NPSMOJIMHENHOTO
PaBHOMCPHOI'O ABUIKCHUS. pr[MOJIHHCfIHOG PaBHOYCKOPCHHOC IBUKCHHUEC: MTHOBCHHAA CKOPOCTD,
yCKOpeHue, nepemMertenue. ['paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMUUH OT BPEMEHU IIPU
PaBHOMCPHOM M PABHOYCKOPCHHOM ABUXKCHHWH. OTHOCHUTENBLHOCTh MEXAHUYECKOTO JABMOKCHUA.
WnepuumaneHele cucteMsl otcyera. [lepsblil, Bropoii u Tpetuii 3akoHsl HetoToHa. CBOOOAHOE MajieHue.
3aK0oH BCEMUPHOTO TAroTeHus. MickyccTBeHHble ciyTHUKY 3eMiu. ViMitynibe. 3aKOH COXpaHEeHUs
uMnynbca. PakeTsl.

JdemMoHcTpanuu.

PaBHOMEpHOE npsiMosIMHENHOE ABMXKEHNE. OTHOCUTENBHOCTD ABM)KEHUSA. PaBHOYCKOpEHHOE
nsuxenune. CBoboiHoe najeHue ten B Tpyoke Herotona. HanpaBienue ckopocT npu paBHOMEPHOM
JBUKEHHH 110 OKpYKHOCTH. Bropoit 3akoH Hetotona. Tperuit 3akon HeroTona. HeBecomocTs. 3akoH
COXpaHEHUs NMITyJIbCca. PeakTHBHOE BUIKEHNE.

JlabopaTopHbie padoThbI:

1.UccnenoBanue paBHOYCKOPEHHOTO JBUKEHHUSI Tela 0€3 HauaabHOM CKOPOCTH.
2.UccaenoBanue cBOOOTHOTO ITAACHUS.

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



PaccuntbiBaTh IyTh U CKOPOCTH T€JIa IPX PABHOMEPHOM IPSIMOJIMHENHOM JBH>KEHUU.
[IpeacraBisaTh pe3yabTaThl U3MEPEHUN U BBIYUCICHUN B BUE TaOIuIl U TpadukoB. OnpenesnsiTs MyTh,
MPOI/ICHHBIN 32 TaHHBIN IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa 1Mo rpauKy 3aBUCUMOCTH ITYTH
PaBHOMEPHOTO JABUKEHUS OT BPEMEHH. PacCUUTHIBATH ITyTh U CKOPOCTh PHU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JABM)KEHUH Tella. BBIUNCIISTh YCKOpPEHUE Tela, CUIIbL, JEHCTBYIOLIEH Ha TEJI0, WIN
Macchl Ha OCHOBE BTOpOro 3akoHa HeroToHa. MI3MepsATh CUilbl B3aUMOACHCTBUS ABYX TeJ. Beiuncnsats
CHIIy BCEMUPHOTO TroTeHus. HaxoxaeHne npuMepoB HHEPLIUAIbHBIX U HEMHEPLIUATIbHBIX CUCTEM
orcuera. Pemenue 3a1a4 Ha TMHAMUKY PAaBHOYCKOPEHHOT'O ABUKEHUS TENA 110 BEPTUKAIIN

Mexann4yeckue Koje0aHusl M BOJIHBIL. 3BYK. (114acoB)

KoneGarenbnoe paBmxkenue. Konebanus rpy3a Ha mnpyxkuHe. CBOOOIHBIE KoJieOaHUSI.
KonebarenpHas cuctema. MasTHUK. AMIUIMTYIQ, IEPUOJ, YACTOTA KOJICOaHUH.
[IpeBparnienust sHEPruu Mpu KoaedaTeaTbHOM ABMKEHUU. 3aTyXawomue koiedanus. BeiHyX1eHHbIE
koseOanus. PacpocTpanenue konebanuii B ynpyrux cpeaax. [lonepeunsie U mpoAoabHbIE BOJIHBI.
CBs13b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ paCIPOCTPAHEHHUS U IIEPUOIOM (YaCTOTOM). 3BYKOBBIE BOJIHBI.
CxopocThb 3ByKa. BeicoTa 1 rpOMKOCTB 3ByKa. DXO.
JdemMoHcTpanuu.

Mexannueckue kosebanusi. Mexanndeckue BOJHbBI. 3BYKOBBIE KoJieOaHus. Y CIIOBHS
pacnpocTpaHeHHs 3BYKa.
JlaGoparopHas pabora:
1.UccnenoBanue 3aBUCMMOCTH NIEPUOAA U YACTOTHI CBOOOAHBIX KOJICOAHUN HUTSHOTO MassTHUKA OT €ro
JUTHBI.
Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCIU YUeHUKA (HA YPOBHe Y4eOHbIX Oelicmaull):
N3mepsaTs amMmmunTyny, nepuoay, 4acToTy KosieOanuil. BeaucisaTe nmpeBpallieHue SHePTUH Mpu
KoJe0aTeIbHOM JABM)KCHUU. BBIUMCIIATH HEpTUto KojaebaHus rpy3a Ha py>KUHE. BIUUCIATh CBA3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPaHEHUS U IEPUOAOM (4acToTol). OOBSICHSTH MpoLiecc
KoseOanuit MmasTHHKA. McciaenoBaTh 3aBUCUMOCTD MEpHOJia KoJIeOaHHii MasiTHUKA OT €ro JJIMHBI U
aAMIUTUTY/IbI KOJIeOaHU. BEIYUCIISTE AJIMHY BOJIHBI U CKOPOCTh PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH.

DyieKTpOMarHuTHoe noJie (18 yacon)

OpaHOpOoIHOE U HEOJHOPOIHOE MarHUTHOE noJie. HarpaBieHre Toka v HallpaBJIeHUE JIMHUN €ro
MarauTHoro noss. IlpaBuno Oypasurka. O6HapyxeHrne MarHuTHoro noJs. [IpaBuio neBoit pyku.
Wuaykuust MarHUTHOTO 1oJi1. MarHuTHeIN noTok. OneiTel Dapanes. DAeKTpPOMarHUTHAs HHIAYKIIMSL.
Hamnpasnenue nnaykuuonnoro toka. [Ipasuio Jlenna. SIsnenue camonnayknuul eneparop
nepeMeHHoro Toka. [IpeoOpa3oBanus SHEPTUM B 3JIEKTpOreHepaTopax. IKOJIOTHUECKHE TPOOIEMBI,
CBSI3aHHBIE C TEIUIOBBIMHU U THAPOIJIEKTPOCTAHIUAMU. DJIEKTPOMArHUTHOE T0JI€. DIIEKTPOMATrHUTHBIE
BOJIHBI. CKOPOCTh pacpOCTpaHEHus AJIeKTpoMarHuTHbIX BojH. Konnencarop. KonebarenbHblit
KOHTYp. [IpuHIMIIBI painoCBA31 U TENEBUACHUS. DJIEKTPOMAarHuTHas npupoza csera. llornomenue n
HCITyCKaHMe cBeTa aroMaMu. [IponcxoxaeHue JIMHeNYaThIX CIIEKTPOB.

JdemMoHCcTpaumu.

VYerpoiicTBO KOHACHCATOpa. DHEPTUs 3apsHKEHHOTO KOHACHCATOpa. DIeKTPOMAarHUTHAS
nnaykuus. [Ipasuno Jlenna. Camonnnykuus. [lonydeHne nepeMeHHOI0 TOKa IpU BpPAlLlEHUU BUTKA B
MAarHuTHOM I0JIE. Y CTPOMCTBO IT'e€HEPATOPA MOCTOSTHHOTO TOKA. Y CTPOMCTBO T€HEPAaTOPa MEPEMEHHOTO
TOKa. Y cTpoicTBO TpaHcopmaropa. [lepenaua snekTprudeckoit sHepruu. JIeKTPOMarHUTHbIE
koseOanus. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH. [IpunHnumn aeiicteust MukpodoHa u
rpoMkoroBopuTtens. [Ipunnune! paguocssasu. Aucnepcus 6enoro cera. [lonyuenue 6emoro cBeta npu
CJIOKEHUU CBETA Pa3HBIX LIBETOB.



JlabopaTopnasi paGora:
1.M3ydenue siBiIeHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.
2.M3y4eHune CIUIOMIHOTO U JIMHEWYATOr0 CIIEKTPOB UCITyCKAHMUSI.
XapakmepucmuKa 0CHOBHbIX UG08 0esmenbHOCMU y4YeHUKa (Ha yposHe yuyebHbix Oelicmesuli):

OKCIEpUMEHTAJILHO U3y4YaTh YCTPONCTBO KOHAeHcaTopa. M3yuars npasuiio JleHna.
OKCIIepUMEHTAIIBHO U3y4aTh SIBJICHUE 3JIEKTPOMArHUTHOM nHAYKIuU. OOHapyKUBaTh AEHCTBUE
MAarauMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM. O6Hapy)KI/IBaTB MAarHuTHOC B3aHMOI[eI>'ICTBI/Ie TOKOB.
[Tomyyenue 6e0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX LIBETOB.

Ctpoenue aToma u aToOMHOr0 siipa (15 yacos)

PannoakTHBHOCTB Kak CBUJIETENIHCTBO CJIOKHOTO CTPOCHUSI aTOMOB. AJbda-, 6eTa- 1 raMmMa-
usnydenus. Onbitel Pesepdopaa. SAnepHas moznens aroma. PagnoakTuBHbIE IPEBpALICHNUS aTOMHBIX
snep. [IporonHo-HENTpOHHAs! MOZEIB Apa. 3apsSA0BOE U MacCOBOE YKCIa. SIIepHbIe peakluu.
Henenue u cunres anep. CoxpaHeHUe 3aps10BOT0 U MaCCOBOI'O YHUCEN MPU SACPHBIX PEAKIIHSIX.

JleMoHCTpaL U
Mognens omnbita Pezepdopaa. Habmonenue Tpexos yactuil B kamepe Bunbcona. YcTpoiicTBo u
JeCTBHE CYETUYNKA MOHU3UPYIOIINX YACTHII.
JlaGoparopHbie padoThbI:
1.3y4yenue TpekoB 3aps>KEHHBIX YaCTHUIL IO TOTOBBIM (hoTorpadusim.
2.MI3MepeHne ecTeCTBeHHOTO paiMalliOHHOTO (OHa.
3. Uzyuenue aenenus siaep ypana rno ¢potorpadusm TPEKOB.
4.0ueHka nepuojia nojypacrnajia HaXoAsIIKUXCs B BO3AyX€ IIPOIYKTOB pacnazia pagoHa.
XapakmepucmuKa 0CHOB8HbIX 8u008 OessmesibHOCMU yYeHUKa (Ha yposHe yyebHbix

Oeticmeuti) :Habnronate nuHeyaThie CIEKTPbI U3aydenus. Habmonate Tpeku anbda-gacTuil B Kamepe
Bunscona. BeraucnsaTs nedekT Macc M 3HEPTHIO CBsI3U aTOMOB. HaxouTh niepro mosrypacmnaaa
paanoaKkTUBHOTO 3neMeHTa. O0Cy)AaTh MPoOIeMbl BIUSHUS PAAMOAKTUBHBIX U3ITy4YEeHUN Ha KUBbIE
OpPTaHHU3MBI.

Ctpoenue u 3Bow0nusA Beesiennoii (6 yacon)

Cocras ctpoenue u npoucxoxjaenne ConneyHoi cuctemsl. [lnaner 3emHoil rpynnsl. bonbme
m1a”eTsl CotHeyHOM cucTeMbl. CTpOEHME U3JIydeHUE U 3BOITIOLUS 3B€31. CTpOeHUE U DBOIOLUS
Bcenennori.

IToBTOpenue (18 yacos)

I'Iepequb YHGGHO-MGTOAMHECKOI'O n matepunuasibHO-TeXHN4YeCKoro obecneyeHusn
06pa303aTeanoro npouecca

Jlnst 00ydeHust yqanxcs OCHOBHOM IIKOJIbI B COOTBETCTBUM ¢ TpeOoBaHUsIMHU DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa HEOOX0IMMa peau3aius JesTeIbHOCTHOTO
moaxoja. JlesTenbHOCTHBIN MOIX0/] TpeOYyeT MOCTOSIHHOM OIOpHI Mpoliecca 00ydeHus (PU3NKu Ha
JI€MOHCTPAIIMOHHBIN SKCIEPUMEHT, IPAKTUUYECKUE 3aHATHUS U TAOOPAaTOPHBIE ONBITHI, BHITIOTHSIEMbIE
yaamumucs. Kabunet Gpu3uku oCHAIICH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO M JTA0OPaTOPHOTO
000py0BaHUs 1O (PU3UKE JUIsI OCHOBHOM IMIKOJIBI. OCHAalIeHHE B OOMIbIIEH YacTH COOTBETCTBYET
[lepeunto ob6opyaoBaHus kaOMHeTa GU3UKU U BKIIIOYAET Pa3IMYHbIE TUIIBI CPEACTB 00YUEHHUS.
Bosbinyio yacTe 060py0BaHMS COCTABISIOT YUeOHO-TIPaKTHUECKOe U yueOHo-1abopaTopHoe
o0opynoBaHue, B TOM UKCIIe KOMIUIEKT HATypallbHbIX 00BEKTOB, MOJIEININ, TPUOOPHI U HHCTPYMEHTHI
JUISL TIPOBEIEHUS IEMOHCTPAIMH U MPAaKTUYECKUX 3aHATHH, JeMOHCTpAallMOHHbIE TaOJIHIIbI, BUJIEO,
MeZfa OCHaIlleHUeE.

B KOMIIIIEKT BXOJAT: KOMIIBIOTED, MYJIbTUMEINA IPOEKTOP, KOJIEKLIUS MEANA-PECYPCOB,
BbIXOJ B UHTEpHET.



YyeOHo-MeToANYEeCKN KOMILIEKT BKJII0OYaeT B ce0f:

YuyebHas nporpamma:

1.ITporpamma ocHOBHOTO 0011IeTO 00pazoBanus. @usuka:7-9 knaccel. — A. B. Ilepoimkun, E. M.
I'ytauk -M. dpoda. -2015

Y4eOHUKH:
®dusnka-9 k. Yueonuk /A. B. [lepoimkun- 4 -e uzn., crepeotun.-M.: JIpoda, 2017.



000 oBaHye KaouHeTa du3NKNu, He00X0ANMOE LIS PEeATN3ANNN PA00Yeli IPOrpaMMbI

CpeactBa 06yyeHus.

HaumeHoBaHue Kon-Bo,
IIT.
ITEYATHBIE ITOCOBUA
1 Tabmuma «lllkana 371eKTPOMarHUTHBIX W3TTYUSHHID) 1
2 Tabmumna «Mexaynapoanas cuctema eauautl (CH)» 1
3 Tabnuua «IIpuctaBku ¥ MHOKUTEIH €AUHUL (PU3NICCKUX BETUIHH) 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 TUCKOB C BUACO3AMICAMH 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 - anepounn 1
14 Banna BonHOBas 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 KUAKOCTHON 1
24 MarmmHa anekTpuueckas oopatumast (IBUTraTenb-reHepaTop) 1
25 Ha6op nemoncrpannonssiii "I'eomerpuueckas ontuka' 1
26 Habop kanwmuisipoB 1
27 Hacoc BakyyMHBIN 31€KTpUUECKUI 1
28 [TnuTKa 37eKTprUecKast MaoradbapuTHast 1
29 [Tpubop «TpyOka i AEMOHCTPAMK KOHBEKLUH B YKHIKOCTH 1
30 [Ipubop 11 AEMOHCTpAIMK JaBICHUS 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 M3ydeHus 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 ¢ IByMs JIEKTpOIaMHU 1
41 YCTpoMCTBO TS 3aIUCH KOJIeOaHU MasTHUKA 1
42 Hunmuaap ¢ oTmamaomuM JHOM 1
43 HnnuHIpE CBHHIIOBBIE CO CTPYTOM 1
44 [Tap mast B3BEIIMBAaHUSA BO3yXa 1
45 [ap ITackans 1
OBOPYIOBAHMUE IJI1 ®POHTAJIBHBIX JIABOPATOPHBIX
PABOT
46 JlabopaTopHBIii KOMIUIEKT 110 MEXaHUKE 12
47 JlabopaTopHBIif KOMIUIEKT TTO0 MOJIEKYIISIPHOH (DU3HKE U TEPMOINHAMUKE 12
48 JIabopaTopHBIif KOMIUIEKT TIO JIEKTPOTNHAMUKE 12
49 JlabopaTopHBIf KOMIUIEKT IO OTITHKE 12
50 JlaGopaTopHbIl KOMIUIEKT 110 KBAHTOBBIM SBJICHHSIM 12
51 Ha6op mo snektponusy 12
52 JlabopaTopHBIN KOMIUIEKT TI0 AJICKTPOCTATHKE 1
53 PaguokoHcTpyKTOP 1
54 Mojenb 3IeKTpOIBUTATEIS 1
55 Becr1 yueOHbIe Ta00paTOPHBIE 3TEKTPOHHBIE 1
56 CekyHaoMep dIEKTPOHHBII 1
57 ITpubop 11 U3yUEeHHUS 3aBUCUMOCTH COTIPOTHBIICHUS METAIJIOB OT TEMIIEPaTyphI 1
58 ITpubop s Mccnea0BaHksI 3aBUCHMOCTH COMIPOTUBIICHUS MTOTYTPOBOTHUKOB OT 1
TeMITepaTyphbl
59 [TpuGop 1uist MccnenoBaHus 3aBUCHMOCTH CONPOTUBIICHUS TPOBOTHUKOB OT JIJIHBL, 1
CeueHHs U MaTepuaa
60 [Ipubop a1 Ucciea0BaHuUs 3BYKOBBIX BOJIH 1
61 Habop mis u3ydyenns 3akona boiins-MaproTrTra ¢ MaHOMETPOM 1
62 TpubomeTtp nabopatopHbIi 1




TpeGoBaHusl K yPOBHIO NOATOTOBKH BBINYCKHUKOB, 00y4alOIIUXCH M0 JAHHON porpamme:

MexaHuyeckue aBaeHusa

BbinycKHUK HayvYumcsa:

*pacCiio3HaBaTb MCXAHUYCCKHUC SABJICHUA U OOBSICHIThL Ha OCHOBE MMEIOIIUXCS 3HAHUH OCHOBHBIC
CBOMCTBA WIJIH YCIOBUA  TPOTEKAHUA  OTHUX SIBIICHHI: pPaBHOMEPHOE W  PABHOYCKOPCHHOC
pr[MOJ’IHHCﬁHOC JBHXKCHUCE, CBO6OI[HOC nmaacHue TEJI, HEBECOMOCTb, PaBHOMCPHOC IAIBHIKCHHUEC IIO
OKPYXHOCTHU, HHEPL M, BSaHMOHeﬁCTBHC TEJI, I€peaada TaBJICHUSA TBépI[BIMI/I TCI1aMHU, XUJIKOCTAMU U
razamm, aTMOC(l)epHOG AaBJICHUEC, IJIaBaHUEC TCJI, pPaBHOBECUC TBépI[bIX TCII, KoJyiebaTeIbHOE JBH)KXCHHC,
PE30HAaHC, BOJTHOBOC IBUXCHUC,

*OIUCHIBATh U3YUYEHHBIEC CBOMCTBA TEJI U MEXaHUUYECKHUE SABJICHUSI, UCIIOJIb3Yys (PU3NUYECKNE BEIMYUHBIL:
IIyTh, CKOPOCTh, YCKOPEHHUE, MAacCa TeNa, INIOTHOCTh BELIECTBA, CUIIA, JABICHHUE, UMITYJIbC TEIIA,
KMHETHYECKasi SHeprusl, MOTeHIHaIbHAas SHEPI s, MeXaHHuecKas paboTa, MEXaHUYeCKasi MOIIHOCTb,
KIIJI mpocToro MmexaHu3ma, CHiia TPEHHs, aMILTATYa, IIEPHO U 4aCcTOTa KoJeOaHH, JITMHA BOJHBI U
CKOpOCTh €€ PACIPOCTPAaHEHUS; IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3HUECKUI CMBICIT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI U3MEPEHUS, HAXOUTh (POPMYIIbI, CBA3BIBAIOILINE
JAHHYIO (PU3MUECKYIO BEITMUUHY C IPYTHMH BEJIMUYNHAMM;

*aHAJIM3UPOBATh CBOWCTBA TeJI, MEXaHUYECKUE SIBJICHUS U IPOLECCHI, MCHONb3Ys (U3NYECKUE

3aKOHBI U IPUHLIMIIBL: 3aKOH COXPAHEHMS SHEPTHUHU, 3aKOH BCEMUPHOT'O TATOTEHMSI, PABHOAEHCTBYIOIIAS
cuia, |, II u III 3akonsr HeloTOHA, 3aKOH COXpaHEHHUs UMITyNbca, 3akoH ['yka, 3akon [lackans, 3akoH
Apxumena; INpu 3TOM pa3IuyaTh CJIOBECHYIO (QOPMYJIUPOBKY 3aKOHa M €ro MaTreMaTHYecKoe
BBIPa)KCHUE;

*pa3nuyaTh OCHOBHbIE IPU3HAKU H3YUYEHHBIX (U3MUECKUX MOJENel: MaTepuajabHas TOUKa,
MHEepLMaJIbHAs CUCTEMA OTCUCTA;

epeliaTh 3a/1a4u, UCTONb3ys (PU3NUecKHe 3aKOHbI (3aKOH COXPAaHEHHS SHEPTUHU, 3aKOH BCEMUPHOTO
TATOTeHMs, npuHIMN cyneprno3uiuu cui, |, I u 1l 3akonsr HeloTOHA, 3aKOH COXpaHEHUs UMITYIbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (opMyibl, CBA3bIBAIOIIME (U3NUECKUE BEINUYMHBI
(myTh, CKOpPOCTH, YCKOpEHHE, Macca Tella, MJIOTHOCTh BEIECTBa, CHJIA, TABJIEHUE, MUMIYIbC Teja,
KMHETUYECKasi dHeprus, MOTeHIMalbHasl 3HEPrus, MexaHndeckas paboTa, MeXaHW4YecKasi MOIIHOCTb,
KIIJ] mpocToro mexaHu3Mma, cujla TPEHUSI CKOJIbKEHUS, aMIUIMTY]a, NEPHOJ U YacToTa KojeOaHuH,
JUIMHA BOJIHBI M CKOpPOCTb €€ DPAclpOCTpPaHEHMs): Ha OCHOBE aHalIW3a YCJIOBUS 3a/1a4M BBLIEIATH
(bu3YecKre BETMYUHBI U (DOPMYITBI, HEOOXOAMMBIE SISl €€ PEIIEHHUs, U IPOBOIUTH PAaCUCTHI.

BuinyckHuK noayuum 603mM0)4CHOCHb HAYUUMBCA:

*HCII0JIb30BaTh 3HAHHUA O MEXAHUUYECKUX SBJICHHMAX B MOBCEJHEBHOM JKM3HMU NIl OoOecredeHus
0€30MacHOCTH TMpH OOpaIleHUH C MPUOOpPaMU U TEXHHYECKUMH YCTPONCTBAMH, AJISI COXPaHEHHS
3JI0pOBbsI U COOJIFOIEHHSI HOPM HKOJIOTMYECKOro MOBEICHHSI B OKPY>KaIOLIeH Cpele;

*IIPUBOAUTH MPUMEPHI MPAKTUYECKOTO HMCMHOIb30BaHUS (U3NYECKUX 3HAHUM O MEXaHMYECKUX
SBJICGHUAX W (PU3MYECKUX 3aKOHAX; UCIOJIb30BaHUS BO30OHOBISEMBIX MCTOYHHKOB OSHEPIUU;
9KOJIOTMYECKUX MOCIEICTBUN HCCIEA0BAHNS KOCMUYECKOTO MTPOCTPAHCTBA;

*pa3nauuaTh TPAaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHMMATh BCEOOLIMI Xapakrtep
(GyHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXpPAaHEHMsS MEXaHWYECKOH OSHEpPruu, 3aKOH COXPaHEHMS
UMITyJIbCA, 3aKOH BCEMHUPHOIO TATOTEHMS]) M OIPAaHUYEHHOCTh MCIIOJIb30BaHMUS YacTHBIX 3aKOHOB
(3axoH I'yka, 3akoH Apxumena u zp.);

sIpuéMaM MoHCKa M (OPMYIUPOBKH JI0KA3aTEIbCTB BBIIBUHYTBIX THUIIOTE3 M TEOPETHUYECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTaHOBJICHHBIX (DaKTOB;



*HAXOJUTh a/ICKBAaTHYIO MpPEIIOKEHHOW 3aqaue (PU3MYECKyl0 MOJENb, pa3peliat mpodiieMy Ha
OCHOBE UMEIOLINXCS 3HAHUI 110 MEXAHUKE C UCIIOJIb30BAHMEM MAaTEMAaTUYECKOro anrnapara, OLeHUBATh
PeaIbHOCTh MOJIYYEHHOTO 3HAUYCHUS (PU3MUECKON BEIINYHMHBI.

TenuoBble siBJIeHUSA
Buvinycknuk nayuumcsa:

*pacro3HaBaTh TEIUIOBBIC SBJICHHS M OOBSICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOIMCTBAa WM YCIOBUS TPOTEKaHUS OTUX sBIeHWNA: anpQys3us, W3MEHEeHHe o0BeMa Ten Npu
HarpeBaHUM (OXJIAKICHUM), OOJIbIIAs CKUMAEMOCTh Ta30B, Maias CXXHMAeMOCTh JKHIKOCTEH W
TBEPABIX TEJI; TEIUIOBOE PABHOBECHE, WCIApPEHHE, KOHJACHCALUS, IUJIaBJICHUE, KpPUCTAIIH3aLus,
KUTICHUE, BIAXXHOCTh BO3yXa, Pa3INYHbIE CIIOCOOBI TEI0Nepe1adn;

*ONHCHIBaTh M3YYCHHBIE CBOIMCTBA TEJ W TEIUIOBHIC SBJICHUS, UCTIONB3YS (U3UUECKHE BEINYNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprus, TEMIeparypa, yAenbHas TEIUIOEMKOCTh BEIECTBa,
yaenbHAs TeIyIoTa IUIaBIEHUS M 1apooOpa3oBaHUs, YylelnbHAs TEIUIOTAa CrOpaHus TOIUIMBA,
K03()(HUIIMEHT MOJEe3HOro AEHCTBUS TEIUIOBOTO ABHIATEINS; NMPH ONMUCAHUM IPABHIBHO TPAKTOBAaTh
(bu3NYeCKUil CMBICT HCHOJIB3YEMBIX BEJIMYUH, UX OOO3HAYCHHS M EAMHUIBI M3MEPEHHs, HAXOAUThH
(bopMyIIB, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHYUHY C APYTUMH BETHUYNHAMU;

*aHAJIM3UPOBATH CBOWCTBA TEJI, TEIUIOBBIC SIBICHUS M MPOILECCHI, MCIOIB3Ys 3aKOH COXPaHEHHS
SHEPIUH; PA3IUIaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €T0 MATEMaTUYECKOE BEIPAKECHUE;

*pa3iaryaTh OCHOBHBIE MPHU3HAKH MOJIENICH CTPOCHUS T'a30B, KHUIKOCTEH U TBEPABIX TET,

spemaTh 3aJa4M, HMCIOJb3Yys 3aKOH COXPAaHEHUS SHEPIUU B TEIUIOBBIX Ipoleccax, (OpMYIIbI,
CBSI3BIBAIOIIME (PM3MYECKHE BEIWYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPIHs, TeMIlepaTypa,
yAenbHasi TEIJIOEMKOCTh BEIIECTBA, yJElbHas TEIIOTa IUIABICHUS M MapooOpa3oBaHuMs, Y/eTbHAs
TEIUIOTa CTOPAHMSI TOIUIMBA, KOA(P(UIIMEHT IMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATEIS): HA OCHOBE
aHaM3a YCIIOBHMS 3a/aud BBIICIATH (U3NYECKHUE BEITUYMHBI U (OPMYJIBI, HEOOXOAMMBIC IS €¢
peleHwsI, ¥ TIPOBOANUTH PACUCTHI.

Boinycknuk nonyuum 603mo04cHOCHb HAYUUMbCA:

*HCIIOJIb30BaTh 3HAHHUS O TEIUIOBBIX SBJICHUSAX B IIOBCEJHEBHOW JKM3HU Ul OOecledYeHus
0e30IacHOCTH TNpH OOpaIlleHuu ¢ NpuOOpaMH U TEXHUYECKMMH YCTPOWMCTBAMHM, Ul COXPaHEHUS
3I0pOBbsS. U COOJIONEHUSI HOPM 3KOJOIMYECKOIO TOBEJIEHUS B OKpYXKalollell cpene; HMpUBOIUTH
MIPUMEPHI KOJOTHUECKHUX MOCIEACTBUIM paboThl ABUTaresneil BHyTpeHHero cropanus (JBC), TemnoBsix
Y TUJIPOIIICKTPOCTAHIINIM;

*IIPUBOANTH TPUMEPHl MNPAKTHUECKOIO HCHOJB30BaHUS (PU3MUECKUX 3HAHUH O TEIJIOBBIX
SBJICHUSX;

*pa3nauuaTh TPaHUIBl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, MOHUMAaTh BCEOOIIMH XapakTep
(byHIaMEHTaIbHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAaHEHMs >HEPruU B TEIUIOBBIX IpOIECccax) U
OTrPaHUUYEHHOCTD UCIIOJIB30BaHNUs YACTHBIX 3aKOHOB;

elipuéMaM ToucKka M (OPMYIUPOBKH JI0KA3aTE€IbCTB BBIIBUHYTBHIX THUIIOTE3 UM TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJIEHHBIX (DAKTOB;

*HAXOJUTh a/IEKBAaTHYIO MpPEIIOKEHHOW 3aqaue (pU3MYECKyI0 MOJENb, pa3peliars mpodiieMy Ha
OCHOBE MMEIOIINXCS 3HAHUM O TEIUIOBBIX SIBJICHMSIX C MCIOJb30BAHMEM MaTeMaTHUYEeCKOro ammapara u
OLIEHUBATh PEATLHOCTH MOJYYSCHHOTO 3HaUCHHsI (PU3MUeCKON BEJIMUUHBI.

DJleKTpHYeCcKe U MATHUTHBIE SIBJICHUS
Boinycknuk nayuumcesa:

*pacCIiO3HaBaTb JJICKTPOMArHUTHEBIC SBJIICHHUA U O0BACHATL Ha OCHOBE HUMCIOIINXCA 3HAHHI
OCHOBHBIE CBOMCTBa WU YCJIOBUSA MPOTCKAHUA ITUX SIBIICHUIA: QJICKTpHU3alus TCI, B3aHMOﬂeﬁCTBHC
3apsA 0B, HArp€BaHUC MPOBOJHUKA C TOKOM, BSaHMOHCfICTBHC MAar"auToOB, 3JICKTPOMAarnuTHas



WHIYKIHS, JeHCTBIE MAarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM, IPSIMOJIMHEHHOE paclpoOCTpaHEeHHE
CBeTa, OTpaXXECHUE U MPEJIOMIIEHHE CBETa, TUCIIePCUs CBETa;

*ONHUCHIBATh M3YYCHHBIE CBOMCTBA TeNl M DJIEKTPOMATrHUTHBIC SBICHHS, MCHONB3YS (pusmueckue
BEIMYUHBL: DJICKTPUYCCKHIA 3apsiji, CHJIAa TOKa, DJEKTPUYECKOE HAINpPsDKEHUE, JIIEKTPUUECKOe
COINIPOTHBIICHUE, YJETbHOE COMPOTHBICHUE BEIIECTBA, pabOTa TOKA, MOIIHOCTH TOKa, (OKYCHOE
paccTosiHWe W ONTHYECKasl CHJIAa JIMH3BL;, MPH ONMCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, HMX OOO3HAUYEHUS U €IUWHUIBI HW3MEpEeHUs; YyKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU;

*aHAJIM3UPOBATh CBOWCTBA TEJI, AJIEKTPOMArHUTHBIE SIBIICHUS U MPOLIECCHI, UCIIONB3Ys (pU3ndeckue
3aKOHBI: 3aKOH COXpPaHEHUs JIEKTPUUECKOro 3apsijaa, 3akoH OMa 7S ydJacTka Lienu, 3aKoH JKoyns—
JleHna, 3aKOH TPSAMOJMHEWHOTO PACHpPOCTPAHEHHUS CBETA, 3aKOH OTPAXKEHHS CBETa, 3aKOH
MIPEJIOMJICHHUS] CBETA; MPH 3TOM Pa3INyYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHUECKOe
BBIpA)XEHUE,

epemiath 3aa49u, UCTONL3Ys Pr3ndeckue 3aKoHbI (3akoH OMa IS ydacTKa IenH, 3aKoH JKoyms—
Jlenma, 3akOH MPSIMOJMHEHMHOrO pAacIpOCTPaHEHMs] CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH
MIpeIoMIIeHHUsI CBeTa) U (hOpMYJIbl, CBSI3bIBAIOIINE (PU3UUECKHE BETUUYHMHBI (CHIa TOKA, SJEKTPHUUECKOe
HanpsDKEHUE, AJIEKTPUYECKOe CONMPOTUBJICHHE, YAETbHOE COMPOTHUBIIEHUE BelIecTBa, paboTa TOKa,
MOIIIHOCTh TOKa, (POKYCHOE pacCTOSHME M ONTHYecKas Ccuiaa JIMH3BL, (opMynsl pacyera
AJIEKTPUYECKOTO  COMPOTHBIICHHUS MNpPU  IOCIEAOBATEIFHOM M HApaJICIbHOM  COEJAMHEHUH
MIPOBOJIHUKOB); HA OCHOBE aHAJM3a YCIIOBHS 33[a4Ydl BBIACIATH (PU3MUECKUE BEIMYMHBI U (OPMYIIHL,
HEO0XOIMMBIE JIJIsl €€ PEILECHUs, U IPOBOIUTH PACUETHI.

Boinycknuk nonyuum 603moicHOCHb HAYUUMbCA:

*HCIOJB30BaTh 3HAHUS OO0 DOJICKTPOMArHUTHBIX SIBICHUSX B IOBCEAHEBHOW JKM3HU IS
obecriedeHrs: 0€30MaCHOCTH TPU OOpaIleHUH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMHM, IS
COXpaHEHHS 3JI0OPOBbS U COOIOACHUST HOPM SKOJIOTMIECKOTO IMTOBEICHUS B OKPYKAIOIIEH Cperie;

*TIPUBOJIUTH MTPUMEPHI MPAKTHUECKOTO UCTIOIH30BAHUS (PU3UIECKUX 3HAHUH O SJIEKTPOMATHUTHBIX
SIBIICHUSX;

*pa3nauuaTh TPaHUIBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOLIUI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS »HIEKTPUYECKOro 3apsiia) U OTrpaHUYEHHOCTh
UCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB (3akoH OMa /i1l yuacTka Lemnu, 3akoH Jxoynst—Ilenna u ap.);

sTIpreéMaM TOCTPOCHMS (PU3MUECKHX MojeNel, Mmoucka u (HOPMYIUPOBKH JOKA3ATEIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUECKUX BHIBOJOB HA OCHOBE SMITUPUIECKH YCTAaHOBJICHHBIX (DAaKTOB;

*HAaXO/UTh aJIEKBATHYIO NPEUIOKEHHON 3a/1ade (pU3MUecKyro MOJelb, pa3penarb npobieMy Ha
OCHOBE MMEIOINXCS 3HAaHUH 00 DJIEKTPOMATHUTHBIX SBJICHUSAX C MCIIOJIB30BAaHHEM MaTeMaTHYECKOTO
afmnapara 1 OL[eHMBATh PEeaIbHOCTh MOJIYYEHHOT0 3HaYeHUs (PU3NYECKOI BeTMUMHBI.

KBaHnTOBbIC ABJICHUS

Buvinycknuk nayuumca:

*pacCliO3HaBATb KBAHTOBBIC ABJICHHUA U OOBSCHATH HAa OCHOBE NMCIOIINXCA 3HAHUN OCHOBHBIE
CBOMCTBA WUJIN YCJIOBUA TPOTCKAHHUA 3TUX SIBJICHMI: €CTECTBEHHAs U HUCKYCCTBCHHAA palUOAKTUBHOCTD,
BO3HHUKHOBEHHUE JIUHEHIATOIO CIICKTpa U3JTYyYCHUA,

*OIMUCBIBATH H3YUCHHBIC KBAHTOBLIC ABJICHUS, HCIIOJIb3YyHd (I)I/I3I/I"ICCKI/IC BCJIIMYHHBI: CKOPOCTH
OJICKTPOMAarHuTHBIX BOJIH, AJIMHA BOJIHBI WM 4YacCTOTa CBCTA, INCPUOJ IIoJdypacrnana;, MIpyu OIMMCaHUN
IIpaBHUJIBHO TPAKTOBATH (bHSI/I'—IeCKI/Iﬁ CMBICIT UCITOJIB3YEMBIX BEJIMUUH, UX 0003HaYCHHS U CANHUIbI



W3MEpEeHUs; yKa3bIBaTh (POPMYIIb, CBA3BIBAIOLINE TaHHYIO (U3MUYECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUYHHBI;

*aQHAIIM3UPOBATh KBAHTOBBIC SIBIICHUS, HUCIONB3YS (U3MUYECKHUE 3aKOHBI W TOCTYNATHI: 3aKOH
COXpAHEHHUs JHEPruH, 3aKOH COXPAHEHUS SJEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHS MacCOBOTO
YHUCIIa, 3aKOHOMEPHOCTH U3JIYYCHHS U TOTJIOLIEHHUSI CBETa aTOMOM;

*pa3MyaTh OCHOBHBIC MPU3HAKHU IUIAHETAPHOM MOJENM aroma, HYKJIOHHOM MOJEIH aTOMHOIO
pa;

*IIPUBOAUTH TMPUMEPHl MPOSBICHHS B NPUPOJE U  MPAKTHUYECKOTO  HUCIOJIb30BAHUS
PaMOaKTUBHOCTH, SJEPHBIX U TEPMOSACPHBIX PEAKIIH, TMHEHYATHIX CIIEKTPOB.

Boinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

* WUCIIOJIb30BaTh MOJYYCHHbIC 3HAHHWA B MOBCEAHEBHOM >KM3HM IPH OOpaIleHUH ¢ mpudopamu
(CYETYMK HMOHU3UPYIOIIUX YacTUI, TO3UMETp), Ul COXPAaHEHHs 30pOBbS U COOJIOJCHHS HOPM
9KOJIOTMYECKOr O MIOBECHUS B OKPYKAIOILEH CPELE;

* COOTHOCUTb SHEPIHIO CBA3M aTOMHBIX si/Iep € A€(hEKTOM MacChl;

* IIPUBOJUTH NPUMEPHI BIMSHUS PAJIUOAKTUBHBIX M3JIyY€HUN HA JKUBBIE OPraHU3MBI; [IOHUMATh
MIPUHLIMII JEHCTBUS 103UMETPA;

* TOHMMATh SKOJOTWYECKHE TPOOJIEMbl, BO3HHKAIOMIME TMPH HCIOIH30BAHUU ATOMHBIX
ANEKTPOCTAHLIMNA, U IYTU PEHIeHHUs ATUX MpoOJIeM, MEPCHEKTHUBBI HCIIOJIB30BAHUS YIPABISIEMOIO
TEPMOSIEPHOIO CUHTE3A.
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