MYHHUIUITAJIBHOE OBIHIEOBPA3OBATEJIBHOE YUPEXK/JIEHHUE
«CPEJHSAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 42» r. BOPKYTbI

PACCMOTPEHA YTBEPXIAIO
IIKOJIBHBIM ~ METOJMYECKUM  OOBEIMHEHHEM HAupexrop MOV «COIU Ne 42» r. BopkyTsl
yuuTeNneil ecTeCTBEHHO-HayYHbIX IUCIUILIMH o] AFd

A i

[Tporokon Ne 15 1 ¥ Kosjiosa T.C.
ot 30 wiois 2023 roa 3 oyt 2023 roxa Ne209

Pabouas nporpamma yueGHOTro npeaMera

«®Du3ukay (0a30BbIii YPOBEHD)
(melicTByIOIIAs pelakiysl ¢ UCTIONIb30BaHUEM obopynoBanus Llentpa «Touka pocTay)

cpeaHero oo01ero 0opa3oBaHus
CPOK peajn3aliy MPorpaMMel: 2 Toja

CocraBurensb:

Tumodeera Mapust ArekcaHapoBHa,
yauTenb (GU3uKN 0a30BOH
KBaNM(PHUKAIMOHHOIN KaTeropuu

Bopkyta
2023



IHosicHuTeIbHAS 3aNIUCKA
PabGouas nmporpammMa y4eOHOTO IpeaMeTa COCTaBJIeHa B COOTBETCTBHU C:
- @epnepanbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOro oOpaszoBaTenbHoro crangapra (IIpuxas

Muno6pazoBanus Poccun Ne 1089 ot 05.03.2004 r.) (B meicTBYyrOIIEH peaaKiig);

- ®I'OC cpennero obmuiero odpazoBanus ot 12.08.2022 Ne 732.

C Yy4CTOM:

- IlpumepHO# mporpamMmbl cpeaHero (MoJiHoro) odmero odpazoBaHus 1Mo (pusnke Ha 0a30BOM
YpOBHE.

- Ilpumepnoit mporpammer mo ¢usuke I'. 1. Msakume ®Pusmka. 10-11 xmaccel (6a30BbIid
ypoBeHb), M.: U3natenberBo «I1100ycy, 2008;

- MeTtomdyeckix peKoOMeHalui 10 CO3JaHHI0 U (YHKIIMOHUPOBAHUIO B 00111€00pa30BaTebHbIX
OpraHM3aIMsaX, pPACIOJIOKEHHBIX B CEIbCKOM MECTHOCTH W MalbIX TOpojJaxX, LEHTPOB OOpa3oBaHUs
€CTECTBEHHO-HAyYHOM U  TeXHOJOormueckod HampasieHHocTe («Touka pocta») (YTBepKIeHBI
pacniopsbkeHreM MuHKCcTepcTBa npocBenienus Poceuiickoit ®eneparu ot 12 saBaps 2021 r. No P-6);

- U OpHUEHTHpOBaHa Ha peanuzanuio B lLleHTpe oOpa3oBaHMs e€CTECTBEHHOHAY4YHOH U
TEXHOJIOTHYECKOH HampaBiieHHOCTelH «Touka pocTay, co3ganHoro Ha 6aze MOY «COII Ne 42»r.BopkyThl
C TIeNbl0 pa3BUTHA y OOYYAIOIMIUXCS ECTECTBEHHOHAYYHOW, MaTeMaTH4YeCKOW, WH(POPMAIMOHHOMN
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO M KPEATMBHOI'O MBILIUIEHUS, COBEPLICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHOHAYYHON M TEXHOJOIMYECKOW HANpaBICHHOCTH, a TaKXkKe JUIsl NPaKTHYECKOW OTpabOTKU
yuebHOro mMarepuaia 1o yueOHeIM npeameraM «Pusukay, «Xumus», «buonorus, «HpopmaTukay.

- Ha 6a3e nentpa «Touka pocra» obecrneuuBaercsi peanus3alnys oOpa3oBaTeIbHbIX MPOrpamMm
€CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HampaBlIeHHOCTEeH, pa3paOOTaHHBIX B COOTBETCTBHM C
TpeOOBaHUAMHU 3aKOHOJATENbCTBA B cdepe oOpazoBaHud U ¢ Yy4€ToM pekoMenaauui denepaibHOro
oneparopa ydeOHoro mnpeamera «®Pusuka». OOpazoBaresbHas HporpaMMa IO3BOJSET HHTETPUPOBATh
peanu3yeMble 37eCh MOAXOJbl, CTPYKTYPY U COAEp)KaHUE MpPHU OpraHuzanuud oOydeHus ¢usuke B 7/—9
KJlaccax, BBICTPOGHHOM Ha 0a3e J000ro M3 JOCTYNHBIX YydeOHO-MeToauueckux komiuiekcoB (YMK).
Hcnonb3oBanue o6opynoBanus LeHTpa «Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHSL:

- JUISL PaCIIMPEHUs COJIepKAHUS IKOIBHOTO (PU3UUECKOro 00pa30BaHus;

- JUIL  TIOBBIIIEHUS [I03HABaTEJIbHON AaKTUBHOCTHM OOYyYalOUIUXCSi B €CTECTBEHHOHAY4YHOMH
o0acTu;

- JUIL  pa3BUTHS JIMYHOCTH peOeHka B Mpolecce oO0yueHus (usuke, €ro CrocoOHOCTEH,
(bopMUpPOBaHUS U YIOBJIETBOPEHHS COLMATIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

- 11t pabOTHI ¢ 01apEHHBIMU MIKOJIbHUKAMM, OPraHU3aUHN UX PA3BUTHS B PA3IMUHBIX 00JIACTIX
o0pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE cpeaHero oOmiero oOpa3oBaHMs HaIpaBleHO Ha
JOCTHUKEHHUE CIEAYIOIINX LIeNIeH:

- OCBOCHHE 3HAHHH 0 (QyHJAaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPHUHLUIAX, JIEKAIIUX B OCHOBE



COBPEMEHHOM (H3MYECKON KapTUHBI MHUpPA; HamOolee BaXHBIX OTKPBITUSAX B oOmactu  (pusukw,
OKa3aBIIIUX OMpPEACTAIONIee BIUSHIE Ha PAa3BUTUE TEXHUKU M TEXHOJIOTHU; METOJaX HAYYHOTO MO3HAHUS
TIPUPOJIBI;

- OBJIQJICHUE YMCHUSMH TPOBOIWTH HAOIIOJCHWS, TUIAHUPOBATH M BBHITIOJNHATH JKCIICPHMEHTEI,
BBIJIBUTATh THIIOTE3bI M CTPOUTH MOJICIIH; MIPUMEHSThH MOJyYCHHBIC 3HAHUS 10 (U3HUKE JUIS OOBSICHCHUS
pa3zHo00pa3HbIX (PU3MYECKUX SBJIICHUW M CBOWCTB BEIICCTB; MPAKTHYECKOTO HCIIOIB30BaHMS (DU3HUECKUX
3HAHMIA; OT[CHUBATh JIOCTOBEPHOCTh €CTCCTBCHHOHAYYHOW MH(DOpMAIIHY;

- pa3BUTHE TO3HABATCIILHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
nporiecce MprUoOpeTeHUs 3HAHUH 10 (PU3UKE C UCTIOIH30BAHUEM PA3JIMYHBIX UCTOUHUKOB WH(MOpMAITUU U
COBPEMEHHBIX HH(POPMAITUOHHBIX TEXHOJIOTH;

- BOCIIUTAHHE YOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHHS 3aKOHOB TMPHUPOJBI M HCIOJIB30BAHUS
JTOCTYIKEHUH (PU3UKH Ha OJ1aro pa3BUTHUS YEJIOBEUYSCKOHN ITUBUIIM3AINHN; HEOOXOIMMOCTH COTPYTHUIECTBA
B IIPOIIECCE COBMECTHOTO BBITMOJTHECHHSI 3314, YBAXXUTECIHBHOTO OTHOIIECHUS K MHEHHUIO OIIOHEHTA TPH
00CYXJIEeHUH TPOOIJIEM €CTECTBEHHOHAYYHOTO COJIEPYKAHHS; TOTOBHOCTH K MOPaJIbHO-3THYECKOH OICHKE
WCIOJIb30BaHUS HAYYHBIX JIOCTHDKCHHM, IyBCTBA OTBETCTBEHHOCTH 32 3alIUTy OKPYKAOIMIEH CPEeIbI;

- HCIOJB30BaHWE MPHUOOPETEHHBIX 3HAHWW W YMEHUH I pEHmIeHUS NPAKTHYSCKUX 3a]1a4
MOBCETHEBHOW  JKWM3HHW, OOecmedYeHus: Oe30macHOCTH  COOCTBEHHOM  JKHM3HHW, PAalMOHAJIHLHOTO
MIPUPO/IOIOJIE30BAHUS U OXPaHbl OKPYXAIOIIeH cpebl.

Paznensl mporpamMmbl TpaAMLIMOHHBI: MEXaHHKa, MOJIEKYNIsApHas (u3MKka U TepMOJAWHAMUKA,
ANIEKTPOIMHAMHKKA, KBaHTOBas (u3uka (aTomMHas pusnka U (pu3uKa aTOMHOTO SIpa).

['maBHasgs 0coOEHHOCTH MpPOTrpamMMbl COCTOMT B TOM, UYTO OOBEIMHEHbl MEXaHHYECKHUE U

QJICKTPOMArHUTHBIC KoJieOaHHs U BOJIHBL. VIMEHHO Takoe O6’be,I[I/IHeHI/Ie OBLIO p€ajn30oBaHO B

MPEANIeCTBYIOIMUX TporpaMMax. B pesynbrare obneruaercst TpyaIHbIN NEPBBIN pa3aen «MexaHuKa u
JEMOHCTPHUPYETCSI €I1I€ OJIMH aCIEKT €TUHCTBA PUPOIBI.
OTanYNTEIBHBIX 0COOEHHOCTEH M0 CPABHEHHUIO C IPMMEPHOH MPOrpaMMOM HeT
KosiuuecTBo 4acoB Ha U3ydYeHHE MPOrPAMMBbI:
10 xnmacc —2 yaca B HeJIelIio, Bcero 72 yaca;
11 knacc - 2 yaca B HeJIEINO, BCero 68 4acos.

[IpomexxyrouHas artecTanus no yueOHomy npeamery «Dusnka» npoBoauTcs B Gpopme:

Kaace DopMbI IPOMEKYTOYHOM aTTECTALMH

10 knacc | UtoroBast KOHTpoJIbHAsA paboTa

11 knacc | Utorosas koHTpoJbHasA padoTa B popmate BIIP
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JlaHHBIA KOMIUIEKT MPEACTABIICH CIAEAYOUUMU
JlaTurk aOCONIOTHOTO JaBICHUS.

SRR 6 6 o X+

JaTYUKAMMU:

[IpakTrueckast yacTb yueOHOT'O COJIEp>KaHUs IIpeIMeTa yCUJIeHa MaTepHUaIbHO-
TeXHU4YEeCKOH 0a3o0ii nenTpa «Touyka pocTa», HCIOIB3YEeMOro JJIsl pealn3alui
00pa3zoBaTeNIbHBIX NIPOTPaMM B paMKaXx MPENoaBaHus (PU3HKHU.

YueOHO-MeTOANUECKOE O0ecIedeHHe 06p330BaTeJIBHOFO mpomecca ¢

Y4€TOM MaTepuaibHO-TexHu4Yeckoii 6a3bl LlenTpa «Touka pocta
Hudposast mabopatopust M0 MEXaHUKE U MEXaTPOHHKE.

HaT‘-II/IK IIPOU3BOJUT U3MCPCHUSA a0COJIIOTHOI'O JaBJICHU . qYBCTBHTeHBHbIﬁ OJICMCHT JaT4YHKa BBIIIOJITHCH Ha

0a3e MOHOJIMTHOTO KPEMHHEBOI'O IbE30PE3UCTOpa C BHEAPEHHOW TEH30pPE3MCTUBHON CTPYKTYpPOM, KOTOpas
MO3BOJISIET UCKIIIOYMTH BO3MOXKHBIE TIOTPEITHOCTH M JOCTUTHYTH HEOOXOIUMOH TOYHOCTH H3MepeHuil. B

C

a

-

n
KOMIIJICKT JaT4YuKa a6COJHOTHOFO JaBJICHHUSA BXOOUT FI/I6KaH repMETUYHAaA Tp}/6K3 JUIA  TTOAKJITFOYCHU A
I mrrynepa matunka K 1aGopaTopHOMY 06OPYIOBAHHIO.
2 JlaTunk monoxenus: (MarHUTHEIIA ).
H JlaTuuk wu3MepseT BpEMEHHBIE OTPE3KM MEXKIy MOMEHTAMH TPOXOXKICHHA OOBEKTa PSAAOM
OCCKQHTAKTHBIMH CICKTO dMl/I DeLKOHTdKT CT CKlU bI T ABJIA (6: BblHOLHblM N KPCIDTCH
Ne anMeHOBarie 3p ]jf 04 eCTBO BT 4. Ha
/ METAJNIMYCCKOU HUIIN M OI/I HOBerHOCTI/I O.HI/I‘ICCTBO OCEH U3 eHI/IH ,Z];aTT-H/IKa I10JIOKEHUS PAaBHO ]
W | panason HU3MEpPEHUH 1o Kaxx10il u3 oceit X, Y 1 Z colBBer o ()‘%55 I’Ie H | KOHTPOJILHDI
KOMILTEKT COMyTCTBYIOMIMX 3JIEMEHTOB JUIS SKCIIEPUMEHTOB M0 exaﬂﬁ?é.““qec““e e paboTnI
KOMIIIEKT CONMYTCTBYIOMNUX IEMEHTOB s dKcnepuMenToR 10 MonekyrapHS T ¥hsuxe
KOMIUIEKT CONMYTCTBYIONIMX AJIEMEHTOB JIJIsI giQ)iféMfeHTOB 110 SJEKTPOAUHAMUKE.
1 | KfioremeRIKDIyTCTBYIOMINX JIEMEHTOB IS OKC[IEpUMENRTBOB 110 O[ITHKE. 1
2 | JHaTavK RN CHARIBIHPIBORT, TCMIICPATYPHI. 12 1 1
3 | 3aKOHBI COXpaHECHHS B MEXaHHUKE 7 1
4 | OcHoBsl MKT Conepskanne 9 yuedyoro 1 1
Bsanmuoe ngB AIEHUE KUJIKOCTEN 1
5 najia: du3nKa ¥ METoAbI HAYYHOID MO3HAHMS
ra3oB. TBepz[LIe A
6 | Tepmonunddmsmkxa Kak Hayka. Hay4uHble MeTo1pl IOFHAHUS QKPYKAIOIIETO MUPa Y UX OTIAYHUS OT
7 BHGKT‘E_‘O CTa‘(A’rlgrll"([%nnn HORLHA IS Df\ - NDNIEOTTO YX\IQYY’T‘Z H—T O A —TR—IINDAOoHAecce 10 1
ITYIAIVIUAUD 1T1IUoITanyizr. 1 UJID  JRVUIIV YIIVIVITT xr VO YIYyr D 11}]\.} \“AVAVAVIES S LU e ) § .
8 | IoCTOAHHBIN MEKTPHUCSCKHI TOK 6 A 2 g
9 DdMAFIPIENOBRHER B%@nﬁw cpBuni u np%uecco& Hayunbie rumnoressl. CDI/ISITIGCKI/IG
B TOM el Hg[,g)gr,Qggg,,I&(,),HT%)v%J}pIggg A pag?ﬂﬂl‘.l HPHUMEHHEMOCTH —(PHU3HYCCKUX3aK: 7
Hroro 7
ITpunnun cootBeTcTBUs. OCHOBHBIE DJ¢MERFet PU3NUCCKON KapTHHBI MHPA.
1 3HeKTpO,HWMaFHI/ITHOG oJje 4 1
2 | DneKTpoOMarHuTHas MHTyKIIUS 7 1 1
3 Kone6annaVICYAHRISTERE TR RS B RER BHBL 113p;1M0J1HHeHH0e PaBHOYCKOPCHHOC IBIDKCHIC.
KOHFI@?H{&H oTHOcHuTenbHOCTU [anmies. 3akoHbl JWHAMHKU. BceMupHoe TardreHue. 3aKOHbBI
4 | DnekTpoMarHuTHbIE KojaeOaHus 4 .
a T arebHasT CIIA [3aKOHOB  KIIACCHICCKON — MCXaHUKH.
5 TpSTRSHETEE 1dhe AN 0 1L RS BETHE 4 1
DICHRITIRIOPARHE IO HOB MEXaHUKY ISl QOBSICHEHUS IBHIKSHUS] HEOSCHBIX TEJ [M IS pa3BUTHUA
6 | MexaHWYeCKUE BOJTHBI 2 .
ROUMMHCUURNM X VICUJIT UJ:SCU'U/U/I 1 pdl‘ll/llel 1T l/lMCl‘ll/lglUb I RJIACCMHYCTURON MUXAHWKN.
7 | DICKTPOMarHUTHBIE BO
8 | Onruka. CBpossIeBR@HeIBITOB, WLTIOCTpUpYommd nposigieHre NpAHIMIA OTHOCHUTEIbHOCTH,
9 | DneMeHTBI TEOPUH OTHOCUTEILHOCTH 2 .
3aKOHOBKHACCHICCKOH MEXaHHKH;-coXpalieH HHIybea H MexXatieckoH SHeprHH
10 | M3nydeHue U CIeKTpsl
11 | Ksanrosasd [paniksicCrecopBmstoine (Y3MuecKBX 3HAHUM B TOBCETHEBHOM JKM3HH JUISA
12 AT?%H?*%@K%%@&Q HPOCTHIX MEXaHU3MOB; MHCTp\Me?!"{Ton THAHCHOPTHLIX CPEACTR 1
13 Du3HKa ATOMHOTO sApa. IeMEHTapHbIC 9 1 1
yactunsl MoviekyaspHast pusuka
OneMeHTHRACTRAPIEMK e B FWNmEHIEcKoii  rumoTess] CTPOEHMS  BEIIECTBA M €€
14 | utoroBasi KOHTpoJIbHAs pabota B hopmaTte 6 1
BITPKCIIEpUMEHTANbHBIE JIOKa3aTeNbCcTBA. | AOCONIOTHASL |TeMrepaTypa Kak [Mepa CpeaHeu




KHH s nACaJIbHOI'O rasa. CTpOCHI/Ie 1 CBOMCTBA )KI/II[KOCTGI;'I " TBCPABIX TCJI.

eTu 3akonsl TepmoauHaMuku. [lopspox u xaoc. HeoOpaTMMOCTH TEMJIOBBIX IPOIECCOB.
4eCK TennoBele IBUraTeIu U OXpaHa OKPYKAIOIIEH Cpelbl.

on [IpoBeneHue ONBITOB IO M3YyYEHUIO CBOMCTB Ta30B, JKMIKOCTEM M TBEPABIX TEl,
JHE TEIJIOBBIX ITPOLIECCOB U arperaTHbIX MPEBPAILEHUI BEIECTBA.

pru [IpakTHyeckoe MpUMEHEHNE B MMOBCETHEBHON JKM3HU (DPM3UYECKUX 3HAHUH O CBOMCTBAX
u ra3oB, )KUJIKOCTEH U TBEPJBIX TeJ; 00 OXpaHE OKPYKAIOUIEH Cpebl.

TeI JIeKTPOANHAMHUKA

JI0B DOneMEeHTapHBIM AJIEKTPUUECKUI 3apsan. 3aKOH COXpaHEHMsI SJIEKTPUYECKOTO 3apsja.
oro OnekTpuyeckoe  moJjie.  DJeKTpUYeCKMH  TOK. MarHuTHoe 1mosie  Toka.  SIBineHue
IBU JJIEKTPOMAarHUTHOW MHAYKIUU. B3auMMOCBs3b JIEKTPUYECKOTO M MArHUTHOTO — IOJIEH.
KEH DNeKTpOMarHUTHOE TOJI€.

ust ONEeKTpOMarHuTHele  BOJHBL. BOnHOBBIE cBoMcTBa cBeTa. PasnuuHble  BHIBI
4acT 3IIEKTPOMArHUTHBIX U3Jy4YEHUN U UX MPAKTUYECKOE IPUMEHEHUE.

un [IpoBeneHne OMBITOB IO HCCIEAOBAHUIO SBJIICHUS DJIEKTPOMArHUTHOW WHIYKIUH,
BeIl NIEKTPOMAarHUTHBIX BOJIH, BOJHOBBIX CBOWCTB CBETA.

eCTB

OObscHEeHUe YCTPOICTBA U MPUHIMINA ACUCTBUS TEXHUUECKUX 00BEKTOB, MPAKTUYECKOE
pUMeHeHHe (PU3NUEeCKUX 3HaHUHN B TIOBCETHEBHOM JKU3HU:

-TpU  UCIOJIB30BaHWU  MUKpodoHaA, JIWHaAMHUKa, TpaHchopmartopa,  TenedoHa,
nen MarsuTo(oHa;

b - 14 Ge30macHOro oOpameHus ¢ JOMaIIHEH 3JIEKTPONPOBOKOM, OBITOBOM 3JIEKTPO- U
e paanoannaparypou.

a1k KBanToBasi pusuka u 3j1eMeHTbI ACTPOPU3UKH

HOT I'mnoresa Ilnanka o xBantax. ®otoaddexr. Poron. ['mnoresa ne bpoilns 0 BOIHOBBIX
o coiictBax yacTull. KopmycKyisipHO-BOJIHOBOW Jyanu3M. COOTHOLIEHHE HEONpPENEIEHHOCTEH
raza I'eitzenOepra.

HnaHeTapHaﬂ MOACIb aTOMa. KBaHnToBEIE MOCTYJIAaThI Bopa. ﬂa:;epbl.

Jlas Mojenu cTpoeHus aToMHOTo saapa. Saepusie cuibl. JlepekT macchl U SHEPrust CBS3U
TIeH anpa. SnepHast sHepreruka. BiusHue MOHM3MpPYIOIIEN paAMalliy Ha JKUBbIE OpraHu3Msl. Jlo3a
He U3JTydyeHus. 3aKOH PaJUOAaKTHUBHOIO paclaja U €ro CTaTUCTUYECKHI XapakTep. DJIeMEHTapHbIe
rasa yacTubl. OyH1aMeHTaIbHbIE B3AUMOACHCTBHS.

ConHeuHas cucTeMa. 3B63ZU:>I U UCTOYHUKH UX SHCPIUH. COBpeMeHHHe MNpEaACTaBJICHUA

Ypa 0 mpoucxoxJeHnu u 3Bosounu ConHua u 3Be3l. I'anaktuka. [IpocTpaHCTBEHHBIE MAacCIITA0bI
BHE HaOmomaemoii Bcenennoil. IlpumeHMMOCTh 3aKOHOB (U3MKM Ui OOBSICHEHUS TNPUPOJIBI
HHe KOCMHYECKUX OOBEKTOB.

COCT Habnronenue u onucanue IBMKEHUS] HEOECHBIX TEll.

OSIH HpOBCHCHI/Ie I/ICCJIGILOBaHI/Iﬁ mpoucCCoOB H3JTYUCHUA W TOTJIOMICHUA CBCTA, SABJICHHUA
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aHUs K YPOBHIO MOJATOTOBKH yyammxcsi. B pesynprare

n3ydeHus pu3nku Ha 6a30BOM YPOBHE YUEHUK JIOJDKEH:

3HAMb/NOHUMAMb.

- CMbICJI TOHSTHUN: (PU3UYECKOE SIBJIIEHUE, THUIOTE3a, 3aKOH, TEOpHs, BEILIECTBO,
B3aUMO/JICHICTBUE, D3JEKTPOMAarHUTHOE I[oJie, BOJIHA, (OTOH, aroM, aTOMHOE SJIpo,
MOHU3UPYIOIINE U3JIydYeHus, IUIaHeTa, 3Be3/a, ColHeyHas cucteMa, rajakTuka, Beenennas;

- CMBICT (PM3MUECKUX BEJIWYHH: CKOPOCTh, YCKOPEHHE, Macca, CHIIa, UMIYJbC, padboTa,
MEXaHWYEeCKas DJHEprusi, BHYTPEHHsAA OHHeprusi, aOcCoJIIOTHas TeMmIepaTypa, CpenHss
KMHETUYEeCKass DSHEpPrus 4YacTULl BEIIeCTBA, KOJUYECTBO  TEIUIOTHI,  AJIEMEHTapHbII
AIEKTPUYECKUN 3apsl;

- cMbICT (U3MYECKUX 3aKOHOB KJIACCUYECKOW MEXaHHWKH, BCEMHPHOTO TITOTEHMS,
COXpPAaHEHHs  DHEPruM, UMIyJIbCa U  DJIEKTPUYECKOrO  3apsaa,  TEPMOJAMHAMUKH,
AJIEKTPOMArHUTHOW MHIYKIMH, POTOIPPeKTa;

- BKJIaJ] POCCHIICKMX U 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauOoJbllee BIMSHHE Ha
pasButHe QU3MKY;

yMmemy:

- ONHUCHIBaTh U OOBSACHATH (PU3NYECKHE SBJICHUS U CBOWCTBA TeJl: JIBUKEHUE HEOECHBIX
Te1 M HUCKYCCTBEHHBIX CITyTHMKOB 3€MJIM; CBOICTBa TIa30B, JKUIKOCTEH M TBEPIBIX TEII;
ANIEKTPOMArHUTHYIO MHIYKIMIO, PacHpOCTpPaHEHUE HJIEKTPOMAarHUTHBIX BOJH;, BOJHOBBIE
CBOMCTBA CBETA; M3yYEHHUE U TOTJIONICHUE CBETa aTOMOM; (poTorddeKT;

- OTJIMYaTh TUIMOTE3bl OT HAy4YHBIX TEOPHi; JlenaTh BbIBOABI HA OCHOBE
SKCIEPUMEHTAJIbHBIX JAHHBIX; MPHUBOJUTH MPUMEPHI, MOKa3bIBAIOIIUE, YTO: HAOIIONCHHUS U
SKCIIEPUMEHT SIBJISIFOTCS OCHOBOM JJISi BBIJABIKEHUS TUIIOTE3 M TEOPUM, MO3BOJISIOT IPOBEPHUTH
HMCTUHHOCTh TEOPETHUYECKUX BBIBOJIOB; UTO (hU3HUECKasi TEOpUS JA€T BO3MOXKHOCTh OOBSCHSTH
W3BECTHBIE SIBJICHUSI IPUPOIBI M HaydHbIE (DAKThI, IPEICKA3bIBATD €IIIe HEU3BECTHbHIC SBJICHMS;

- IPUBOJUTH MPUMEPHl MPAKTHUECKOTO HCMOJIb30BaHUS (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKU M DIIEKTPOJMHAMHUKUA B DHEPIreTUKE;, pa3UYHBIX BHUJOB
ANIEKTPOMArHUTHBIX M3IY4YEHUH M Pa3BUTHS paJAUO- M TEIEKOMMYHUKAIMM, KBaHTOBOM
(GU3UKU B CO3/IaHUM AIEPHON SHEPTE€TUKH,1a3€POB;

- BOCIIPUHMMAaTh M Ha OCHOBE TOJNy4YEHHBIX 3HAHUU CAMOCTOSITEIBHO OIEHUBATH
uHpopmanuo, coaepxairyrocs B coobuieHusx CMU, HWHTepHeTe, Hay4HO-TIOMYJISPHBIX
CTaThsIX; T

p UCNONb308aMb NPUOOPEMeHHble 3HAHUA U YMeHUs 6 NPAKMUYEcKol OesmenbHOCmU U
e 1106CEOHEe6HOIL IHCUSHU ONIAL:

6 oOecrieueHHs 6e30MaCHOCTH KHU3HEIEATEILHOCTH B IIPOLIECCE UCTIONb30BAHUS
$DAaHCIOPTHBIX CPEJCTB, OBITOBBIX MIEKTPOIPUOOPOB, CPEJCTB PATUO- U TEIEKOMMYHHKAIIHOHHOM

gBSI3H;



CPCIBL, - orieHKM BIUSIHUSL Ha OpPraHW3M YEJIOBEKA W JPYrHe OPraHWU3Mbl 3arps3HEHUS OKPYKArolen

- PallMOHAIILHOTO MPUPO/IOTIONB30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpe/ibl;
- TOHUMMAaHus B3aMMOCBSI3M y4yeOHOro ImpeaMera ¢ OCOOGHHOCTSIMU npodeccuit  u

po(hecCHOHATFHON AEATEIBHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 (PHU3HKE.



Kpurepuun u HOpMBI OLIEHKH 3HAHUM M YMEHHI yYaIIUXCcs NPUMEHUTEJIbHO K Pa3JIHYHbIM
(popmaM KOHTpPOJISI 3HAHUH

Ouenka ycmuvix omeemoe.

OIEHKA «5» craBuTCS B TOM Cilydae, €clii yJaliuiics:

e OOHAapY)KHMBAaeT IOJIHOEC MOHMMaHUE (U3NUECKON CYIIHOCTH PAcCMATPUBAEMBIX SIBICHUH |
3aKOHOMEPHOCTEH, 3HaHWE 3aKOHOB M TEOpUH, YMEET MOATBEPAUTb MX KOHKPETHBIMHM IpPUMEpPaMU,
MIPUMEHUTH B HOBOM CUTYalluu U IIPU BBIIIOJHEHUH MTPAKTUUECKUX 3aJIlaHUM;

® J1aeT TOYHOE OMNpEENIEHUE M HCTOJIKOBAHHWE OCHOBHBIX 3aKOHOB, MOHSTUMN, TEOPUMH, a TaKKe
MIpaBUJIbBHOE OIpe/ieiieHne (PU3NUECKUX BEIUYUH, UX €IMHUI] U CIOCOOOB U3MEPEHUS;

® TEXHUYECKH TIPAMOTHO BBINOJHIET (PU3MUECKUE OIbITHI, YEPTEkKH, CXeMbl M TIpadukw,
COITYTCTBYIOIIIME OTBETY, IPAaBUJILHO 3aIHUCBIBAET (POPMYJIbI, MOJIb3YSICh MPUHATON CHCTEMOU YCIOBHBIX
0003HAYEHMI;

® IIpU OTBETE HE TIOBTOPSIET JIOCIOBHO TEKCT Yy4yeOHHMKAa, a YyMeeT OToOpaTh TJIaBHOE,
0OHapy)XKMBaeT CaMOCTOSITEIbBHOCTh M apryMEHTHPOBAHHOCTh CYXICHHM, yMeeT YCTaHOBUTH CBS3b
MEXAY H3y4aeMbIM M paHee H3YUYEHHbIM MaTepuajoM MO Kypcy (PU3MKH, a Takke C MaTepHalioM,
YCBOCHHBIM MPU U3YYEHUH JAPYTUX CMEKHBIX IPEIMETOB;

® yMeeT MOJKPENUTh OTBET HECIOKHBIMH JEMOHCTPALIMOHHBIMU OTIBITAMU;

® yMeeT JenaTh aHajau3, 0000IIeHNS 1 COOCTBEHHBIE BBIBOJIBI TI0O OTBEYAEMOMY BOIIPOCY;

® yMEeT CaMOCTOSITEIbHO U palMOHANBbHO paboTaTh C Y4eOHUKOM, JIOTIOJHUTEIHHOU
JUTEPaTypOil U CIIPaBOUYHUKAMHU.

OLLEHKA «4» craBUTCS B TOM Cjy4ae, €CJIM OTBET YJOBJCTBOPSIET HAa3BAaHHBIM BBIIIE
TpeOOBaHUsAM, HO y4allluics:

® JI0IyCKaeT OJIHy HerpyOyro omuOKy WM He OoJiee JBYX HEI0YETOB M MOXKET UX HCIPABUTH
CaMOCTOSITENILHO, UITU TMPU HEOOIBIION MOMOIIN YUUTES;

e He 007a/1aeT TOCTATOYHBIM HABBIKOM Pa0OTHI CO CIPABOYHOM NUTEpaTypoi (Hampumep, ymeeT
HaWTH BCe, HO paboTaeT MEIJICHHO ).

OLEHKA «3» craBUTCS B TOM Ciydae, €ClIM y4YallMics NPaBWIBHO MOHUMAeT (U3UYECKYIO
CYLIHOCTb paCCMAaTPUBAEMBIX SIBJIEHUI U 3aKOHOMEPHOCTEH, HO IIPU OTBETE:

e OOHAapY)XMBaeT OTJAENbHbIE NpoOeNbl B YCBOEGHHHM CYIECTBEHHBIX BOIIPOCOB Kypca, He
MPETSITCTBYIOUINE NalbHENIIEMY YCBOCHHIO paCCMaTpPUBAEMOI0 MaTepUaa;

® HCIBITBIBACT 3aTPyAHEHHs B TNPUMEHEHUM 3HAHWM, HEOOXOJUMBIX JUIS pelleHHs 3ajaad
Pa3NUYHBIX TUIIOB, NMPU OOBSICHEHUH KOHKPETHBIX (PU3MUECKUX SBJICHUH Ha OCHOBE TEOPUH M 3aKOHOB,

HJIN B HIOATBCPIKACHUU KOHKPCTHBIX MPUMEPOB INPAKTUYCCKOT'O ITPUMCHCHU A TCOprI;



® OTBEUYACT HENOJHO Ha BONPOCHl yuuTens (ylmyckas M OCHOBHOE), WJIM BOCIPOU3BOJIUT
coJiepKaHue TeKcTa yueOHHKa, HO HEJOCTATOYHO IMOHUMAET OTJIENbHBIEC MOJOXKEHHS, UMEIOLINE BAKHOE
3HAYEHUE B 3TOM TEKCTE;

e O0HAapY)XHMBaeT HEIOCTaTOYHOE NMOHUMAHHE OTICIBHBIX IOJIOKEHUH INPH BOCHPOU3BEICHUH
TEKCTa yueOHMKA, WIM OTBEYAET HETIOJIHO HA BOIIPOCH! YUHUTEINSI, OMYCKasi OJIHY - IBE IPyObIe OIIMOKH.

OLEHKA «2» cTaBUTCS B TOM CIIydae, €CIIM YJalIHics:

® HE 3HAET M HE MOHMMAET 3HAYMTEJbHYIO WJIM OCHOBHYIO YacTh NPOTrPaMMHOIO MaTepuaia B
Ipeienax NOCTaBIEHHBIX BOIIPOCOB;

e M uMeer ci1abo copMUpOBaHHBIE M HEMOJHBIE 3HAHUS U HE YMEET UX NMPUMEHSATh K
PELIEHNI0 KOHKPETHBIX BOPOCOB U 3aJa4 M0 00pasily U K IPOBEIEHUIO OIBITOB;

® UM B OTBETE (Ha OJIMH BOIPOC) J0MycKaeTcs: 0oJiee IBYX rpyObIX OINOOK, KOTOPbIE HE MOXKET
UCIPAaBUTh JIaXKe MPHU MIOMOIIN YIUTES.

Ouenka nucoemennvix pabom

OILIEHKA «5» craButcs 3a paboTy, BBIIOJIHEHHYIO 0€3 OIIMOOK M HEJ0YETOB UM UMEIOUIYIO HE
0oJiee OHOr0 HEJOYETA.

OLEHKA «4» craBuTcs 32 padoTy, BHINOJHEHHYIO NMOJHOCTbIO, HO IPH HAJTUYUM B Hel:

e He OoJiee oTHOM TpyOO# OMMOKK M OJTHOTO HEIOYETa,

e un He OoJiee ABYX HEOUETOB.

OLEHKA «3» cTaBuTCsl B TOM ClIy4ae, €Clid YIYSHUK MPaBUIIHLHO BBITIOJHUI HE MEHEE MTOJIOBUHBI
pabOThI WU TOTYCTHIL:

e He OoJiee ABYX IpyObIX OIHOOK;

e 1 He 0osiee OHOM rpyOOi OITMOKHU M OJTHOTO HEI0YETa;

e 1 He 0oJsiee OHOM IPyOOH M OJHOM HErPyOOH OITMOKH M OJTHOTO HEJ0YEeTa;

¢ uu He OoJiee ABYX-TpeX HErpyObIX OMIHOOK;

® UM OJHOW HEerpy0oil OIMOKM U TpeX HEJ0YETOB, UIM MPH OTCYTCTBUU OLIMOOK, HO TpHU
HAJIMYUU YEeThIPEX-TIATU HEJJOYETOB.

OLEHKA «2» craButcs, KOTJla YUCIO OUIMOOK U HEJOYETOB MPEBHIIIAET HOPMY, NMPU KOTOPOI
MO>KET OBITh TIOCTaBIIEHA OIIEHKA «3» WM €CITU MPaBUIHHO BHIMOJIHEHO MEHEE MOJOBUHBI PAOOTHI.

VYuuTenb nMeeT NpaBo MOCTABUTh OLIEHKY BBILIE TOW, KOTOpas mpeaycmoTpena «Hopmamuny, eciamn
YU4EHUKOM OPUTHHAIBHO BBITIOJTHEHA paboTa.

Ouenka mecmoe.

B kauecTBe HMKHEH I'pPaHULBl YCIENIHOCTU BBINOJIHEHHUS OCHOBHOIO TECTAa, COOTBETCTBYIOILIETO
OLEHKE «3» (3auer), MO>XXHO NpUHATH ypoBeHb /0% mpaBWIIBHBIX OTBETOB W3 OOIIET0 KOJIWYECTBA
BOIIPOCOB.

OLEHKA «4» ctaButcs («Xopomo») MoxeT ObITh noctaieHa Ha 90% npaBHIIbHBIX OTBETOB.



Jns nonyyenuss OUHEHKHM «5» («O0TJMYHO») y4alIuiics JOKEH YCHEHIHO BBIMOJHUTH TECT
MOBBILLICHHOTO YPOBHS, COCTOSIMUA W3 3aJIaHUM HA MPUMEHEHUE 3HAHMI B HE3HAKOMOM CUTyalluu, Ha
TBOPYECKOE MPUMEHEHHE 3HAHUM.

Ouenka nabopamopuplx u npaKmuueckKux paoom.

OIEHKA «5» craBuTCS B TOM Cilydae, €clii yJaliuiics:

BBIIIOJIHMJI pabOTy B MOJHOM oObeMe ¢ CcOOIIOACHHEM HEOOXOAMMOMN IOCIIENOBATEIbHOCTU
MIPOBECHUS OTIBITOB U U3MEPEHUI;

CaMOCTOSITEJIPHO U PAIlMOHAIBHO BRIOpAJ M TIOATOTOBUII JUIsI OTIBITA HEOOXOAMMOE 000pyIOBaHHE,
BCE ONBITHI MIPOBEJI B YCIOBUAX M PEKUMAX, 00CCIICUUBAIONINX TOJYUCHHUE PE3YJIHTATOB M BBIBOJIOB C
HanOOJIbIIEH TOYHOCTBIO,

B IIPEJICTABIICHHOM OTYETE MPABWJIHHO M aKKypPaTHO BBITIOJHUJ BCE 3aMUCH, TAOJIUIIBI, PUCYHKH,
YepTEXHU, TPaPUKH, BRIYUCICHHS U CIETIAT BBIBOJIBI;

MPaBWJILHO BBITIONHUI aHaM3 norpemrHocTei (9-11 kmaccsl);

cobmoian TpeOoBaHus 0€30MMaCHOCTH TPYy/a.

OLEHKA «4» cTaBUTCSl B TOM CJIy4ae, €CJIM BBIOJHEHBI TPEOOBAHUSI K OIIEHKE «5», HO:

OTIBIT TMPOBOJUTCS B YCIOBHSX, HE 00ECIEUNBAIOIINUX JOCTATOYHON TOYHOCTH U3MEPEHHI;

WJIU JIOTYIIEHO 2-3 HeJ04eTa, WK He 0oJiee OJHON HEerpyOoi OIIMOKH U OJTHOTO HEJoYeTa.

OLLEHKA «3» craBuTcs B TOM ciy4ae, €ciii paboTa BBITIOJHEHAa HE TOJHOCTBHIO, HO 00bEeM
BBITIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISET MOJYYUTh MPABWIbHBIE PE3YJAbTaThl U BBHIBOJBI, I B XOJE
MIPOBEJICHUH OIBbITa U U3MEPEHUI OBLIIM IOMYIIEHBI CIETYIONIUE OMNOKH:

OTIBIT MPOBOJWIICS B HEPAlMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIO K IMOJYYEHHUIO PE3yIbTaTOB C
0O0JIBIION MOTPEUTHOCTHIO;

WU B OTYETE OBLIM JOMYIIEHBI B OOIIEH CIOKHOCTH HE 0oJiee IBYX OIMHMOOK (B 3alUCAX SAMHMII,
U3MEpEeHUsiX, B BBIUMCICHUSX, Tpadukax, Tabiulax, CXemax, aHajlu3e MOrPeIIHOCTeH...) He
MPUHIMIHATIBLHOTO JUIsl TAaHHOM paboThl XapakTepa, HO MOBIMSIBIIUX HAa PE3YIbTAT BHIIIOJIHEHUS;

WM HE BBITIOJIHEH COBCEM MJIH BBITIOJIHEH HEBEpHO aHanu3 norpemrsocrei (9-11 kiacc);

win paboTa BBHINOJHEHA HE TMOJHOCTBIO, OJHAKO OOBEM BBINOJHEHHOW YacTH TaKOB, UTO
MO3BOJISIET TOJYYUTh TMPABUJILHBIE PE3yAbTaThl M BBIBOJBI 10 OCHOBHBIM, MPUHIUIHAIBLHO Ba)KHBIM
3a1auaM paboThlI.

OLEHKA «2» cTaBUTCS B TOM Ciydae, €Ciu:

paboTa BBINOJIHEHA HE MOJHOCTHIO U 00BbEM BHITIOJTHEHHOW YacTH pabOTHI HE MO3BOJISIET CAENATh
MIPaBUJIbHBIX BBIBOJIOB;

WJIM OTIBITHI U U3MEPEHMSI, BEIYUCIICHHSI, HAOIIOICHUS TIPOU3BOAMINCEH HETIPABUIIBHO;

WM B XOJIe padOThI U B OTYETe OOHAPYKUIUCh B COBOKYITHOCTH BCE€ HEJOCTAaTKH, OTMEUYECHHBIC B

TpeOOBaHUAX K OIICHKE «3.



B Tex crmywasx, KOrja ydaniuiicsl moka3al OpUTHHAIBHBIN U HanOoJee paroHaIbHBINA MOAXO0M K
BBITNIOJTHEHUIO pabOTHl M B Ipolecce padoThl, HO HE M30eKal TeX MM WHBIX HEJIOCTAaTKOB, OIICHKA 3a
BBITIOJIHEHUE PA0OTHI IO YCMOTPEHUIO YUUTENsI MOKET OBbITh MOBBINICHA MO0 CPABHEHHUIO C yKa3aHHBIMH

BbIIIC HOPMAaMHU.
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