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HHOACHUTEJIBHAA 3AIIUCKA

CogepxaHue nporpaMMbl HampaBlieHO Ha (OPMHUPOBAHHME €CTECTBEHHOHAYYHOW TIpPaMOTHOCTH
yYalmxcss ¥ OPTaHU3AlMI0 W3YyYeHUs (PU3UKU HA JIEATEIHHOCTHOW OCHOBE. B HEll yduTBIBarOTCS
BO3MOXXHOCTH TIpeameTa B peanmm3anuu TpeboBanuit. ®I'OC OOO k miaHupyeMbIM JIMYHOCTHBIM H
METanpeIMETHBIM pe3yJibTaTaM OOyuYeHUs, a TaKkKe MEXKIIPEJAMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUsL.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»»

Kypc ¢usnkun — cucreMmoo0Opas3yronuii 11l €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOIbKY
¢u3nyeckue 3aKOHBI JIKAT B OCHOBE IPOLIECCOB U SBJICHUH, H3ydyaeMbIX XUMHEH, Ouosoruei,
actpoHoMuedd M Qusudeckorl reorpadueii. Puznka — 3TO MPEAMET, KOTOPHIA HE TOJBKO BHOCHT
OCHOBHOH BKJIaJl B €CTECTBEHHOHAy4YHYIO KapTHHY MHUpPa, HO U IpPEJOCTaBiIAeT Hauboiiee sICHbIE
00pa3ibl MPUMEHEHUS] HAyYHOI'0 METO/A MO3HAaHHUS, T.€. CII0co0a MOJyYeHHUs TOCTOBEPHBIX 3HAHUMN O
mupe. Hakonemn, ¢u3uka — 3TO MpeaMeT, KOTOPBIA Hapsay € IPYTHMH €CTECTBEHHOHAYYHBIMU
npeaMeTaMu  JOJDKEH J1aTh IIKOJIbHMKAM  IIpeJCTaBlieHHMEe 00  YBIEKaTEIbHOCTH HAYYHOTO
HCCIIEIOBaHMS U PaJIOCTH CAMOCTOSATEIBHOIO OTKPBITUS HOBOI'O 3HAHUS.

OpHa U3 MIaBHBIX 337a4 (PU3NYECKOr0 00pa30BaHMs B CTPYKTYype OOIIEro oOpa3oBaHHs COCTOUT B
(GOpMHpPOBAaHUN €CTECTBEHHOHAyYHONH TI'PAaMOTHOCTM U HHTEpeca K HayKe Yy OCHOBHOW Macchl
o0yJaromuxcs, KOTOpble B JalbHEimeM OyayT 3aHATBI B CaMbIX pa3HOOOpasHBIX cdepax
nestenbHOCTH. HOo He MeHee BakHOM 3ajadeill sIBJIAETCSA BBIABICHHE M IOATOTOBKA TAJAHTJIMBBIX
MOJIOJIBIX JIFOJICH /ISl IPOIOJDKEHUST 00pa30BaHMs U JAbHEHIIeH TpodecCnOHaIbHON ACITEIbHOCTH B
obusacTu €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUM M CO3/TaHUM HOBBIX TeXHOJOTUM. COrjgacHO MPUHITOMY B MEKIYHAPOIHOM COOOIIECTBE
ornpejeneHuto, EctecTBeHHOHAay4YHAasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHUMAaTh aKTUBHYIO
IPaX/IaHCKYI0 TO3MIMI0 IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, U €ro FOTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesiMU. HaydyHO rpaMOTHBIN
YeJIOBEK CTPEMHUTCSl y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHUU MNpoOJIeM, OTHOCSIIHUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, 4TO TpeOyeT OT HEro CIEAYIOIINX KOMIIETeHTHOCTEH:

— HAY4HO OOBICHSTH SIBJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOEHHOCTH HAayY4YHOI'O UCCJICAOBAHUA,
— HHTCPHPCTUPOBATH JAHHBIC K UCIIOJb30BATh HAYYHBIC TOKA3aTCIIbCTBA JJIA MMOJIYUYCHMA BBIBOAOB.

U3ydyenne ¢u3uku CcnocoOHO BHECTH  pelialoluil  BKIaag B (OpMHUpOBaHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYJarOIITHXCSI.

HEJIM N3YUYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

I_[CJ'II/I N3YUCHUA (I)I/I3I/II(I/I Ha YPOBHC OCHOBHOI'O O6I.I.[CFO O6p8.30BaHI/I}I OIIPCACIICHBI B KOHI_ICHI_II/II/I
npenoaaBaHuA yqe6H0ro npeamMeTa «Dusnka» B O6p8.30BaTeJ'IBHLIX OopraHu3anuiax Poccuiickoit



denepanuy, peanu3ylOUIMX OCHOBHbIE 00II€00pa30BaTelIbHbIE MPOTrPAMMBL,  YTBEPKAEHHOU
pemienueM Koumnernn MunucrepctBa mnpocemieHust Poccuiickoit ®epepanuu, MpoTOKOJI OT 3
nexadps 2019 r. Ne [TK-4BH.

Lenu nzydyenust pu3uKu:

— mpuoOpeTeHue HMHTEepeca U CTPEeMIICHUS OOydaroluXcs K HAy4HOMY H3YYEHHIO
MPHUPOJIBI, PA3BUTHE WX MHTEIUICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

— Pa3BUTHEC HpeI[CTaBJ'IeHI/If/i O Hay4YHOM MCTOAC IIO3HAHUA H (bOpMPIpOBaHI/Ie
HCCIICO0BATCIIbCKOI'0O OTHOHMICHUSA K OKPYXAIOIIHUM SBJICHUAM

— ¢opMHUpOBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOEHUS MaTepUU U
dyHAaMeHTalbHbIX 3aKOHOB QU3UKH;

— dopMupoBaHUe NpeACTaBJEHUN 0 poyiu GU3UKU JIJIsT PA3BUTHUSA JAPYTUX €CTECTBEHHbIX HAYK, TEXHUKHU
Y TEXHOJIOTHH;

— pas3BUTHE NpeACTaBJeHUN O BO3MOXHbIX chepax Oyayued npodeccHoHaJbHOU [esATebHOCTH,
CBSI3aHHOM ¢ GU3UKOM, TOArOTOBKA K JlajibHelleMy 06y4eHHI0 B 3TOM HallpaBJIeHUHU.

[lOCTI/DKeHI/Ie 3THUX ueneﬁ Ha yYpOBHE€ OCHOBHOTO OGL[IGI‘O O6p330BaHI/IH obecrieyrBaeTCs
pemieHueM cjieayrmmnx 3aga4d.

—  1npuobpeTeHUMe 3HAHUKW O JUCKPETHOM CTPOEHHMU BelLleCcTBa, O MeXaHWYeCKHX, TEeIJIOBBIX,
3JIEKTPUYECKHUX, MarHUTHBIX U KBaHTOBBIX AABJIE€HUAX;

— [puoOpeTeHHWe yMeHUH ONHUCBIBATH U OOBSCHATH (U3WYECKHEe SIBJEHUS C HCI0JIb30BaHUEM
MOJIy4YeHHbIX 3HaHUMH;

— OCBOEHHe MeTOJI0B pelleHUs NPOCTeHMIIMX PpacyETHBbIX 3aJad C HCIO0Jb30BaHUEM (QU3UYECKUX
MoOJieJiel, TBOPYECKHX U IPaKTUKOOPUEHTUPOBAHHBIX 33/1aY;

— pa3BUTHE YMEHI/Iﬁ Ha6JII-O,LLaTb NpUupoAgHbI€ ABJIEHUA U BbIIIOJIHATD ONbITHI, Ha60paTOprIe pa6OTbI )4
JKCIIepUMeHTaJIbHbIE€ HCCJI€JOBAHUA C UCII0JIb3OBAHHUEM U3MEPHUTEJIbHbIX l'IpI/I60p0B;

— O0CBOeHHEe NMPUEMOB paboThl ¢ nHPpopMaIrMel PU3NUIECKOTO COJlep’KaHMsA, BKIOYass WHPpopMaIUo 0
COBpPEMEHHbIX JIOCTIKEeHUAX GU3UKH; aHAJIM3 U KPUTHYECKOe OlleHUBaHue HHGOpMaI1u;

—  3HAaKOMCTBO co cdepaMu NpodecCHOHATBHON [JedTeJbHOCTH, CBA3aHHBIMU C OU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTIKEeHUAX PU3NIECKON HAyKH.

MECTO YYEBHOI'O ITPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Qusmuka sBiaseTcss 00sf3aTENbHBIM NPEAMETOM Ha YpPOBHE
OCHOBHOTro o0miero o6pasoBanus. [laHHas mporpamma mpenycMaTpuBaeT M3ydeHHe (U3UKH Ha
0a30BoM ypoBHE B 9 ki1acce B 00bEéMe 68 vaca 1o 2 yaca B HEIETIO.



YMK JJId YYUTEJIA U OBYYAIOIUXCA

[Ipenyaraemas pabouast mporpamma peanusyercs B yueoOHukax A. B. [lepeimkuna, E.M. I'yTHHK
«Duzuka I g 9 kinacca cucremsl «BepTukaiiby.

MeToanyecKue MaTepHaJIbl A1 YUUTeIs
1. ®dusuka. 9 knace. Yuebnuk (aBtop A. B. [lepbiukun, E. M. I'yTHuk).

2. ®usuka 9 knacc. [loypounoe mianuposanue. (aBtop H.JIL. [lenareituenxo).
3. ®wuswmka. JInmaktudeckue matepuaisl. 9 kiace (aBropsl A. E. Mapon, E. A. Mapon).

4. ®wuzuka. COOpHUK BONPOCOB U 3aAa4d. 7—9 kiaccel (aBTopsl A. E. Mapon, C. B. Io3oiickuii, E. A.
Mapomn).

5. DJAEKTpOHHOE MPUIIOKEHNE K YUCOHUKY.
O0s3aTesbHbIE y4eOHbIe MATePHAJIbI I 00y4aroIINXCst

«Dusznka. 9 kiacce»: yaeOHUK U1 o01eoopazoBarenbHbIX yapexacauii /A. B. [lepeimkun, E.M.
I'yrauk.- M.: [Ipoda, 2019

COJAEPKAHUE YYEBHOI'O IIPEJIMETA

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexannueckoe nBmxkeHue. MarepuanpHas Touka. Cucrema orcdyéra. OTHOCHTENBHOCTH
MEXaHWYECKOro  JIBW)KEHMs. PaBHOMepHOe mpsMoiuHEWHoe JBrkeHue. HepaBHomepHoe
npsiMoiuHeiiHoe aABMkeHue. CpenHsisi U MIHOBEHHas CKOpPOCTh Tejla IpU HEpaBHOMEPHOM
JBHYKEHUH.

VYckopenue. PaBHOyckopeHHOe npsiMonuHelHoe nBuxkeHne. CBoOonHoe najgenue. OnbIThl ['anumes.
PaBHOMepHOE nBHXKEHHE TO OKpyXHOCTH. Ilepuox m wacrora oOpamenus. JluneiiHas u yriaoBast
CKOpOCTH. LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akon Herorona. Tperuit 3axkon Hsrorona. IlpuHnmn
CYIIEPIIO3HULIVH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHHsI CKOJIbKEHUS, CUJIa TPEHUSI TIOKOs, JPYTHE
BUJIbI TPEHHUSL.

Cuna TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOMHOTO majieHus. JBikeHue
wanet Bokpyr Comuia (MC). [lepBast kocMudeckas CKOpocTh. HeBecoMOCTh U TIeperpy3KH.

PaBHOBecue MartepuasnbHOM TOUKH. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEpHOro Tenma ¢
3aKpEIUIEHHON OCBIO BpaleHus. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tema. U3menenwe wummynbca. VMiynbc cuibl. 3aKOH COXpaHEHUS HMITYIbCa.
PeaktuBnoe auxenue (MC).



Mexanunueckas pabora U MOIIHOCTb. PaGota cun TskecTtH, ynpyroctd, TpeHus: CBA3b 3HEPruu U
pabotsl IloreHiumanbHass 3HEpPrus Tejia, MOAHATOTO HaJ TOBEPXHOCTHIO 3emiH. lloTeHumanbHas
sHeprus cxaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOH SHEPrUHU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Hemoncmpayuu
1. HaGnroneHne MeXaHUYECKOTO ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUéTa

2. CpaBHeHHUE ITyTEH U TPACKTOPUH ABUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIbHO Pa3HBIX TEI
oTcuYéTa

3. M3MmepeHune cCKOpOCTH U YCKOPEHHUS IPSIMOJIUHEHHOTO IBUKEHUS

4. HccnenoBaHue NMPU3HAKOB PaBHOYCKOPEHHOI'O ABMXKEHHUS

5. Habmionenue ABMKEHHS TeNa IO OKPY>KHOCTH

6. HabnroieHne MexaHu4ecKUX sIBJICHUH, IPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIYKEHHH OTHOCUTENIFHO KaOMHETa (PH3UKU

7. 3aBUCHUMOCTb YCKOPEHHUs TeJla OT MacChl Tela U ACHCTBYIOLIEH Ha HETO CHIIBI

8. HaluroneHne paBeHCTBA CHUJI ITPU B3aUMOAEHCTBUH TEJ

9. VM3meHeHnue Beca Tena Npu yCKOPEHHOM JIBH)KEHUU

10.Ilepenava umnysbsca npy B3aUMOJEHCTBUM TEN

11.IIpeoOpa3zoBanus YHEPTUU TIPU B3aUMOJICHCTBUH T

12.CoxpaHeHue UMITyJIbCca IPU HEYIIPYTOM B3aUMOJIEHCTBUN

13.CoxpaneHne uMIynbca Ipu abCOIOTHO YIPYTOM B3aUMOACHCTBUU

Jlabopamopnwvie padomeoi.
1. HccnenoBaHue paBHOYCKOPEHHOTO JIBU)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH

Pazpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: Iepro/l, YacTOTa, aMILJIUTY/aA.
Matemaruueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHne 3uepruu npu KosaedaTenbHOM ABHKEHUU.
3aryxatomue konebanus. BeiHyxaeHHble Konebanus. Pezonanc. Mexanndeckue BonHbl. CBoONCTBa
MEXaHWYEeCKUX BOJH. [IpomonpHble W TMoOmepedHble BOJHBL. J[JIMHA BOJIHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHnuecKue BOJIHbBI B TBEPJOM Telne, ceiicmuueckue BoiHbl (MC).

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u yabTpa3ByK.

Hemoncmpayuu

1. HaGmronenue kojie0anuii TN MOI JEHCTBUEM CHIIBI TSKECTH U CHIIbI
ynpyroctu 2. HaGnronenue koneOaHuil rpy3a Ha HUTH U Ha TIPYXKUHE
3. HabmroieHue BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHca

4. PacnipocTpaHeHue MPOJOTBHBIX U MOMEPEYHBIX BOJIH (HAa MOJICIIH)

5. HabnroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI

6. AKycTHUeCKUI Pe30HAHC



Jlabopamopmnwvie padomeot.
1. ccnenoBanue 3aBUCUMOCTH IIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUI HUTSHOTO MasiTHUKA OT

€ro AJINHBI.

Pasznen 3. 9HeKTp0MaFHI/ITHOC moJi€ ! 3JICKTPOMAIHUTHBIC BOJIHBI

OnHopoaHOE M HEOOHOPOAHOE MarHuTHoe nosie. HampapiieHne TOka M HampaBi€HUE JIMHUN €ro
MarHuTHoro moss. IlpaBuno OypaBumka. OOGHapyKeHHE MarHUTHOrO moiisi. [IpaBuiio J1eBOil pyKu.
Nunykuus MarHuTHOTO 1OJsi. MarnutHbeiit motok. Onbitel dapanes. DMeKTpOMarHUTHAST UHIYKIUSA.
Hanpasnenune nnaykuunonHoro toka. IIpaBuno Jlenua. fIBnenune camomHaykuuu. [lepeMeHHBIN TOK.
I'enepatop mepemenHoro toka. [IpeoOpa3oBaHus SHEPruu B dIeKTporeHeparopax. Tpancdopmarop.
[lepenaua 31EKTPUYECKON HEPrUM Ha PACCTOSHUE. DJIEKTPOMArHUTHOE TOJIEe. DJIEKTPOMArHUTHbIE
BOJHBL. CKOpPOCTh pacnpoCTpaHEHUs SJEKTPOMArHUTHBIX BOJH. BiusHHE 3JI€KTPOMarHUTHBIX
U3NydeHUN Ha >KuBble opraHu3Mmbl. KoneGarenbHblii KoHTYp. [lomydeHue 53neKTpOMAarHUTHBIX
koneOanuil. [IpuHIMOBI paguOCBsI3W UM TENEBUACHHUS. OJICKTPOMArHUTHas MpPHpPOAa CBETa.
[Ipenomnenue cpera. llokazarens npenomnenus. Jucnepcust cBera. LBera Ten. Tumbl ontuueckux
criekTpoB. [lornomenne u ucnyckanue ceera aromaMu. [I[porcxoxaeHne TMHENYaThIX CIIEKTPOB.

Hemoncmpayuu

1.CaoiicTBa ANEKTPOMAarHUTHBIX
BOJIH

2. BonHoBbIE cBOMCTBA CBETA

Paznen 4. CTpOCHI/Ie aToMa M aTOMHOI0 saApa.

Omneitel Pesepdopna u mmanerapHas Monenb aroma. Mogenb atroma bopa. Ucnyckanue u
IOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Asbda, OeTa u ramma uznydeHus. CTpoeHue aTroMHOro snapa. Hykmnonnas
MOJEJIb aTOMHOTO sipa. 30TOIBbL.

PannoaktuBHble npeBpaieHus. [lepuoa nomypacnana aTOMHBIX SA€p.

SnepHble peakunu. 3aKOHBI COXPAHEHMsI 3apsIIOBOTO U MAaCCOBOI'O YUCENl. DHEPIHs CBSA3H aTOMHBIX
anep. CBs3b Macchl U SHepruu. Peakuuu cunTe3a u aenenus anep. Mcrounuku sHeprun CosHua u
3BE31. fnepHas sHepreTuka. J[eMCcTBUSA palMOAKTUBHBIX U3JIYYCHHUH Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu
1. CnekTpbl pa3IMUHbIX Ta30B.
2. CoekTtp BoJopoaa.
3. HalGmronenue TpekoB B kamepe BunbcoHa.
4. Pabota cuéTyrka HOHU3HPYIOITUX H3TyIECHUH.

Paznen S. Crpoenne u 3Bosoumst BeesieHHOM.



Cocras, ctpoenue u npoucxoxaeHue ConHeyHo cuctembl. [lmanetsl u manbie Tena CoaHEYHOH
cucteMmbl. CTpoeHue, uziydenue u 3postonns Connia u 38e31. CTpoeHue u 3Bosonus Beenennoit.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Uzyuenue ¢usuku B 9 Kilacce HampaBlieHO Ha JOCTHXKEHHE OOydarolUMUCS
JUYHOCTHBIX, METAlPEIMETHBIX M TMPEAMETHBIX PE3yJbTAaTOB OCBOCHHS Y4eOHOTO
IpeaMera.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe 6ocnumanue:

— TPOSIBIIEHUE HUHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (PU3HUECKON HAYKH;

— IICHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSIM POCCUICKUX YIEHBIX (DU3UKOB.

Fpam@ancxoe u nyoeno-npascmeennoe eocnumanue.
— TFOTOBHOCTb K aKTUBHOMY Yy4YaCTHUIO B O6CY)KI[€HI/II/I O6IJ.[CCTB€HHO'3Ha‘II/IMBIX U OTHYCCKHX
HpO6HCM, CBsA3aHHBIX C IMPAKTHUYCCKUM IIPUMCHCHHUCM JIOCTHIKEHU U (I)I/ISI/IKI/I;

— OCO3HAaHUEC BAXKHOCTHU MOPAJIIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘IéHOFO.

Icmemuueckoe eocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAUCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O ITOCTPOCHH,

CTPOroCcT, TOYHOCTH, JIAKOHUIHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HAaHME LIEHHOCTU (U3NYECKOI HAyKH KaK MOIIIHOI'O MHCTPYMEHTA [T03HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaJKHEUIIIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH.

Dopmupoeanue Kyn1omypol 300p06ba U IMOYUOHATLHOZO OJ1A2ONOYUUA:
— OCO3HaHME IIEeHHOCTU 0€30I1acHOro 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
B2)XHOCTH TIPaBUJI 0€301acHOTO TIOBEJICHHS Ha TPAHCIIOPTE, Ha JOPOTax, C AIEKTPHYECKUM U
TETUIOBBIM 000PYZOBAaHUEM B JOMAITHUX YCIOBHUSX;
— c(hopMHPOBAHHOCTh HAaBBIKA pe(hIIeKCUH, MPU3HAHNE CBOETO IpaBa Ha OIIUOKY U TaKOTO XKe

[IpaBa y Ipyroro 4ejoBeKa.

Tpyooeoe socnumanue:
— AKTHUBHOC Y4aCTUC B PCIICHHUU MPAKTUYCCKUX 3aaa4d (B paMKax CEMbH, IIKOJIbI, TOpOJaa,

Kpasi) TEXHOJIOTUYECKON U COLMaIbHON HaNpPaBIE€HHOCTH, TPEOYIOLIUX B TOM YHUCJIE U



bu3znyecKuX 3HaHUI;— HHTEpec K MPaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHbIX C

(bU3UKOIA.

Jkonocuueckoe éocnumanue:
— OpHEHTAIMs Ha IPUMEHEeHNE (PU3MUECKUX 3HAHUH Ul pelIeHus 3a1a4d B 00JacTu
OKPY’KaIOILeH Cpeipl, IJIAaHUPOBAHUS ITOCTYIIKOB M OLIEHKH MX BO3MOKHBIX ITOCIEACTBUMN AJIs

OKPYXKaroIlel Cpeibl;

— 0CO3HaHHe II100aIbLHOr0 XapakTepa 3KOJIOTHYCCKUX HpO6J'IeM n HYTGﬁ HX PEIICHUS.

Aoanmayusa 00yuarouiezoca K U3MeHAIOWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObl

‘— mOoTpeOHOCTh BO B3aMMOICHCTBHH ITPH BBHIITOJIHEHUH MCCIICAOBAHUN U TIPOSKTOB (PU3NUCCKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTD;
— MOTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUIL, B TOM yucie GOpMyIHUpOBaTh UEH, MOHSATUS,
TUIIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSX;
— 0CO3HaHHE Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PHU3HKH;
— IUIAaHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETECHUHN HOBBIX (DM3MYCCKHUX 3HAHUIA;
— CTpeMJICHUE aHATM3UPOBATh U BBISBIISATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U SKOHOMUKH, B TOM
YHUCJIE C UCIIOIb30BaHHEM (PU3HYCCKUX 3HAHUM;
— OIICHKA CBOMX JICUCTBUHN C YUETOM BIHSHHS Ha OKPYKAIOIIYIO CPENy, BO3SMOMXKHBIX TTI00AIbHBIX
MMOCJIEACTBHI.
METAIIPE/IMETHBIE PE3YJIBTATDI
YHuBepcanbHbIE TO3HABATEIbHBIC IEHCTBUS
ba3zoevle nozuueckue oeiicmeus:
— BBISABJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SIBICHUI);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DHUKAIINN, OCHOBAHHUS ISl 0000IIEeHUS U
CpaBHEHUS;
— BBISIBJISITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B paCCMAaTPUBAEMBIX (DaKTaxX, TaHHBIX U
HAOIOJICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;
— BBIABJISITH IPUYUHHO-CJIC/ICTBEHHBIC CBSI3U TIPU U3YYCHUH (PU3MYECKUX SIBICHUN U
MPOIIECCOB;
— JIeTIaTh BBIBO/BI C UCIIOJIb30BAHUEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH,

BBIABHUI'aTh T'MIIOTEC36I O B3aUMOCBA3AX (pI/I3I/I‘-ICCKI/IX BCJIIMYHH,



— CaMOCTOSITEIFHO BBIOMpATh CIIOCO0 pemieHus yaeOHol (Hu3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKUX  BapUAHTOB PEIICHUs, BEIOOp HAanOO0Iee MOAXOISAIIETO C YIETOM

CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3zoevie uccneoosamenvckue oeiicmeus:
— HCIMOJB30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
— TPOBOIMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIAHY OMBIT, HECIIOKHBIN (QU3NICCKUI
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE (PU3UUECKOTO SIBIICHUS,
— OIIGHHUBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYESHHYIO B X0J1€
WCCJICI0BAHMS WIIH SKCIICPUMEHTA;
— CaMOCTOSITEIBHO (OPMYITHPOBATH 0OOOIIEHHUS U BBIBOIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHNS, OIBITA, HCCIEIOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIeE pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKE

BbBIABHUI'aTb IIPCAIIOJIOKCHUS 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c ungpopmavueii:
— MPUMEHSATH Pa3IUIHBIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IPU TIOUCKE U 0TOOpe MHPOpMAITUU
WIH JJAHHBIX ¢ YYETOM MPEJIOKEHHOHN yueOHOo#l Gu3ndeckoii 3a1auu;
— aHaJM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIPETHUPOBATH HHPOPMAIUIO PA3IUYHBIX BUIOB U
dbopM npencTaBieHUS;
— CaMOCTOSITEIbHO BEIOUPATh ONTUMANBHYIO (hOpMY MpeACcTaBleHUs HH(HOPMAIIUU U

HWIUTIOCTPUPOBATH PECIIACMBIC 3a/1aY1 HECJIOXKHBIMH CXEMaAMU, JUarpaMMamMu, HHOM Fpaq)HKOﬁ U UXx

KOMOWHAIIUSIMU.

YHI/IBepca.]'IbHLIe KOMMYHUKATHUBHBIC JeHCcTBHUA

Obwenue:

— B X0JIe 00CYXJIeHHsI yueOHOT0 MaTepuaa, pe3yjabTaToB JIa0OPaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYILECTBY 00CYXk/1aeMOll TEMbI M BbICKAa3bIBaTh UJI€U, HALIEJICHHbIE Ha
peleHue 3aJjauu 1 Moiiep kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

— COIIOCTABJIATH CBOU CYXKJEHUS C CYKICHUIMU JAPYTUX YYaCTHUKOB JUAJIOra,
oOHapyXHBaTh pa3IM4Me U CXOACTBO MO3UIIHI; BbIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaxX; MyOIMYHO MPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIIEA0BAHUS, TPOEKTA).

Coemecmnasn desmenpbHOCMb (COMPYOHUYECMBO):



— TOHUMATh U UCIIOIB30BAaTh IPEUMYIIECTBA KOMAHIHON ¥ HHAUBHIyaTbHON paboTHI IPH
peleHH KOHKPETHON (PU3NYECKOil PoOIeMbl;

— NIPUHUMATh L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BBIBATh JICUCTBUSA 1O €€
JOCTH)KCHHIO: PaCIpeieIsATh POJIH, 00CYKIAaTh MPOIECCH U PE3YJIbTaThl COBMECTHOM pabOTHI;
0000111aTh MHEHU HECKOJIBKHUX JIIONIEH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, JO0CTUIrasA Ka4E€CTBECHHOI'O pE3yJibTaTa 110 CBOEMY
HaIpaBJICHHUIO 1 KOOPAUHHUPYS CBOU HeﬁCTBHH C ApYIrUMH YICHAMHU KOMAaHbI;

— OICHHBATHh KAYCCTBO CBOCIO BKJIaJa B 06HII/II7I IMPOAYKT I10 KPUTEPHIM,
CaMOCTOATCIIbHO C(bOpMYJ'II/IPOBaHHI)IM Y4aCTHHUKaMU B3aHMOHeﬁCTBHH.

YHnBepcaJ]bele PEryjisaTuBHLIC JelCTBUS
Camoopzanmauuﬂ:

— BBIABIIATH POOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSIX, TPEOYIOMINX JUTSl PeILICHHSI
(bU3NIEeCKUX 3HAHUH;

— OPHMEHTUPOBATHCA B PA3IUYHBIX MOAXO0JaX NPUHATHS pelieHUH (MHIUBUYaJIbHOE,
IIPUHSATHE PEILICHUS B IPYIIIE, IPUHATHE PELIEHUI Ipynoi);

— CaMOCTOATCIbHO COCTABJIATH AJITOPUTM PCUICHUA (1)1/1314‘1601(0171 3aJa4u UJIM I1JIaHa
HCCICO0BAHUA C y‘IéTOM HMCIOIIUXCA pECYypCOB U COOCTBEHHBIX BOSMO)KHOCTeﬁ, ApTYMCHTUPOBATH
npeajiaracMbIC BapruaHTbI peIHeHI/Iﬁ;

— JenaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pehrexcusn):
— J1aBaTh aJIeKBAaTHYIO OIIEHKY CUTYaIlUH U MIPEJIarath TiaH e€ N3MEHECHHUS;

— OOBACHATH NPUUUHBI TOCTHKEHUS (HETOCTH)KEHUS ) PE3Y/IbTAaTOB JEeSITEIbHOCTH, 1aBATh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTDH KOPPCKTUBEI B ACATCIIBHOCTD (B TOM YHUCJIE B X0 BBIITOJTHCHHUA (1)I/I3I/Iq€CKOl"O
HUCCICIOBAHUA NN HpOGKTa) Ha OCHOBC HOBBIX 06CTO}ITCJ'IBCTB, U3MCHUBIINXCA CI/ITyaI_II/IfI,
YCTAHOBJICHHBIX OIJ_II/I6OK, BO3HHUKIIHUX pr,[[HOCTCfI;

— OIICHUBATH COOTBCTCTBHUE PE3YJibTaTa LECIN U YCIOBUAM.
3M014u0HafleblIZ UHmMeN1eKm:

— CTaBUTh ce0s1 HA MECTO JIPYTrOro YeJIOBEKa B XOJI€ CIIOpa WU JUCKYCCUU HA HAYUHYIO
TEeMY, TIOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHUKY JPYTOro.

Ilpunamue ceéa u opyaux:
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— TpU3HABaTh CBOE MMPABO Ha OIIMOKY NP PELICHNU (PU3UUECKUX 3a]a4 WK B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb COPMHPOBAHHOCTH Y

o0yJaromuxcs yMEeHUil:

— UCHONB30BaTh MOHATHUS: cHcTeMa OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCUTEIIbHOCTh MEXaHWYEeCKOTo JBIKEHUs, Aedopmaius (ympyras, IuiacTudeckas), TpeHHe,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPerpy3K; IEHTP TsHKECTH; abCONIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TEJla, PABHOBECHE; MEXaHUYECKHUE KOJIeOaHUs U BOJIHBI,
3BYK, UHQPA3BYK H yIbTPa3BYK; JJICKTPOMArHUTHBIC BOJHBI, ITKajda AJIEKTPOMArHUTHBIX BOJH,
CBET, OJU30PYKOCTh M JalbHO30PKOCTh, CHEKTPhl MCIYCKAHUS M IMOTJIOMICHUs; anbda-, 6era- u
ramma-u3J1y4deHus, U30TOIbI, epHas YHEPTeTHKA;

— pa3nuuaTh SIBICHUS (paBHOMEpHOE U HEpPAaBHOMEpPHOE MPSIMOJIMHEIHOE JBHXKEHUE,
PaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE JBIKEHUE
MO0 OKPYXHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JBUKECHHE, KOJeOaTeNbHOE BUKCHHE
(3aTyxaromue U BBIHYXKJIEHHBIE KOJICOAHHUs), PE30HAHC, BOJIHOBOE JBMIXKEHUE, OTPAaKEHUE 3BYKa,
NPSIMOJIMHEHHOE pacHpOoCTpaHEHUE, OTPaKCHHE M IMPEIOMIICHHE CBETa, IOJTHOE BHYTPEHHEE
OTpaKEHHE CBETAa, Pa3NIOKEHHE OeNIOoro CBeTa B CHEKTP U CJIOXKECHHE CIEKTPAIbHBIX IIBETOB,
JTUCTIepCust CBeETa,
CCTCCTBCHHAA pPAaJHOAKTHUBHOCTb, BO3HUKHOBCHHUC JIMHEHYaToTO CIICKTpa I/I3J1y‘I€HI/I$I) I10
OMMCAHUI0 HX XapaKTepHbIX CBONCTB W Ha OCHOBE OINbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(buznyecKoe sIBICHUE;

— pacrio3HaBaTh TPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SBICHUN B OKpY’KarolieMm Mupe (B TOM
yrcne ¢Gu3NYecKue SBICHUS B TPUPOJE: MPHUIMBBI M OTJIMBBI, JABIKeHHE TutaHeT ColHeyHOU
CHCTEMBI, PEAaKTUBHOE [IBMXKEHHE JKHMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSCEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO0, [[BETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJIE,
Ouojoruveckoe JeWCTBUE BHUAMMOIO, YIbTPApUOIETOBOTO U PEHTTEHOBCKOTO H3IIYYEHUH;
€CTECTBEHHBIN

paZMOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJIMOAKTUBHOE M3IY4YCHHE MPUPOJIHBIX MHHEPAJIOB;
JNEUCTBUE PpATUOAKTUBHBIX W3IYYCHHUN Ha OpraHu3M 4YeJoBeKa), MPU OTOM TEPEBOJUTH
MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA/MPHU3HAKUA (PUIUIECKUX
SIBIICHHUIA,

— OIUCBIBATb HU3YYCHHBLIC CBOIMCTBA TE€I U (I)PI3H‘-ICCKPIC SABJICHUS, HWCIIOJIB3Yyd (I)I/I3I/I‘-ICCKI/IC
BCIIMYHUHBI (cpe)lem 1 MTHOBCHHAaA CKOPOCTH TC€Jia IIPpHU HECPABHOMCPHOM JIBMIKCHHNU, YCKOPCHHUC,
NEepeMCIICHUC, MyTh, YTJIOBass CKOpPOCTh, CUJIa TPCHUA, CUJIa YIIPYT'OCTH, CUJIA TSAXKCCTHU, YCKOPCHHUC
CBO60}IHOFO maacHusA, BEC TCJIa, HUMIIYJIBC TEla, HUMITYJIbC CHJIbI, MEXaHHUYCCKasd pa60Ta n
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MOIIIHOCTb, TOTEHIIMANIbHASL SHEPT U TeJla, OAHIATOTO HaJl TOBEPXHOCTHIO 3eMJIH, MOTEHIIUATbHAs
SHEpPrusl CKaToM MPYKUHBI, KHHETHYECKas SHEprusi, MOoJHas MeXaHU4ecKas SHEprus, Mepuoi u
4acToTa KoJeOaHuH, JITMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTellb
MPEIOMIICHUS CPEIbl); MIPHU ONMHMCAHUU MPABUIILHO TPAKTOBATh (PU3NUYECKUI CMBICT UCIIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHHUS U CIUHUIBI (PU3MYECKUX BEIHYWH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE
JaHHY!0 (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIUYUHAMH, CTPOUTh TpaduKU H3YHYEHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

— XapaKTEpHU30BaTh CBOMCTBa TECII, (bHSH‘ICCKI/Ie SABJICHUSA W IIPOLECCHI, HCIIOJIb3Yysd 3aKOH
COXpPAaHCHUA SHCPIrur, 3aKOH BCCMUPHOI'O TATOTCHHA, HNPUHIOUII CYIICPIIO3UIIMKU CUJI, IMPUHIIUIT
OTHOCHUTCIIBHOCTHU FaJII/IJIGSI, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHHA HUMIIYJIbCA, 3aKOHbI
OTpaXXCHUA W NPCIIOMIICHHA CBETA, 3aKOHBI COXpPaHCHHUA 3apsAA0BOTO M MAaCCOBOI'0 4YHCCI IIPpH
AACPHBIX PEAKIUAX; IMPU 3TOM [JdaBAThb CJIIOBECHYIO q)OpMy.]'II/IpOBKy 3aKOHa M 3alliMChbIBaTb €TI0
MaTCMaTUYCCKOC BBIPAKCHHUC,

— OOBACHATh (U3NYCCKUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CHTYAIlHi
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYMHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
Oo0BsICHEHHE M3 2—3 JIOTMUYECKUX IIAroB C OMOpoil Ha 2—3 M3Y4YEHHBIX CBOWCTBA (U3MUECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemiath pacuéTHbIC 3a/1a4M (OMUPAIOIINECS HA CHCTeMY U3 2— 3 ypaBHEHMI), UCTIOJIb3YsI 3aKOHBI U
(hopMyIIbI, CBS3BIBAOIINE (DM3MUSCKHUE BEIIMUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a7add 3aIMCHIBATH
KpaTKOE yCIIOBHE, BBISABIATH HEIOCTAIOIINE UITU W30BITOYHBIC JJAaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBIE Il PEIIeHHs, TPOBOAUTH PacUYEThl U OILIEHHWBATh PEATHCTUYHOCTH MOTYyYEHHOTO
3Ha4YeHUS PU3NUECKOU BEIIMUNHBI;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPU MOMOIIH (PU3UIECKHX METOJIOB; UCIOIb3YS
OMMCAaHWE WCCIEAOBAHUS, BBIICIATh MPOBEPSIEMOE NPEANOJIOKEHHE, OLECHUBATH MPABUIBHOCTD
MOPsI/IKa MPOBEICHUS UCCIIEIOBAHMSI, JIEIaTh BHIBOIbI, HHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUN U
OTIBITOB;

— TMPOBOJUTH ONBITH MO HAOMIOACHUIO (PU3NYECKUX SBICHUM WM (PU3NYECKUX CBOICTB TeJ
(u3ydeHue BToporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHMs SHEPTHH; 3aBUCUMOCTh Mepro/ia KoieOaHui
MPYKUHHOTO MasiTHUKAa OT Macchl Tpy3a U KECTKOCTH NPYXUHBI U HE3aBHUCHUMOCTh OT aMILIUTYIbI
MaJIbIX KOJieOaHMIi; MPAMOJIMHEHHOE pPAaCIpOCTpaHEHUE CBETa, pa3jioKeHUEe OeJIoro CBETa B CHEKTD;
U3Y4YEHHE CBOWCTB M300pakeHHs B IUIOCKOM 3€pKaje W CBOMCTB M300pa’keHUs IpeaMera B
cobuparoriel TuH3e; HaOIOJCHUE CIUIOUIHBIX M JIMHEHYAThIX CIIEKTPOB M3JIyYSHHs): CAMOCTOSTEILHO
coOupaTh YCTaHOBKY M3 H30BITOYHOrO Habopa OOOpYAOBaHHUS; OMUCHIBATH XOJ OIBITa U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI;
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— MPOBOAWTH HPH HEOOXOAMMOCTH CEpHIO NPSAMBIX W3MEPEHHH, ONpEAeNss CpeaHee 3HaueHHE
u3MepseMoil BenuuMHBl ((POKYyCHOE paccTOsiHHE coOuparomeil JHMH3bI); OOOCHOBHIBAaTH BBHIOOD
croco6a u3MepeHus/M3MEePUTEIILHOTO TPUOOpa;

— IMPOBOJUTH UCCIEAOBAHHE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C UCHOJIb30BAHUEM INPSAMBIX
M3MEpeHui (3aBUCUMOCTh MYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMKEHHUU 0O€3 HaudalbHOU
CKOpOCTH; TepHoAa KoJeOaHUl MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH Yriia
OTPaKEHMsI CBeTa OT yIja MaJeHWs M yrja MpeJoOMJIeHHs OT yIyla MaJeHus): IUIaHUPOBATh
UCCIIEIOBAHUE, CaMOCTOSATENBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYYCHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TAOIHIl U TpadUKOB, EJIaTh BBIBOJBI 110 PE3ylbTaTaM
UCCIIEIOBaHMS;

— TMpPOBOJUTH KOCBEHHBIE M3MEpEeHHs (U3NUYECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOpEHHE Tela
IIPU PaABHOYCKOPEHHOM JIBIDKEHUHM, YCKOpPEHHE CBOOOJHOrO TMajeHUs, >KECTKOCTb IPYXKUHBI,
KO3 QUIHUEHT TPEHUsI CKOJIbXKEHUS, MEXaHU4YecKast paboTa U MOLUIHOCTb, YaCTOTa U NEePUOA KoieOaHu
MaTEeMaTHYECKOTO U MPYKMHHOTO MasSTHUKOB, ONITUYECKasi CHJIa COOMPAIOIIEH JIMH3BI, paJIMOaKTHBHBIHA
(oH): MIaHUPOBATh U3MEPEHUS; COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOIHATH H3MEPEHHS,
cienysl IpeaIoKEHHOW MHCTPYKIMM; BBIYUACIATH 3HAYCHHWE BEJIIMUMHBI U aHAIM3UPOBATh IOJIYYCHHBIC
pe3yabTaThl ¢ y4ETOM 3aJaHHOU MTOIPEIIHOCTH U3MEPEHUN;

— co0mro1aTh MpaBujia TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

— pa3in4aTb OCHOBHBLIC TIPU3HAKU H3YYCHHBIX (1)I/ISI/III€CKI/IX MOZIGJIGI;'II MarcpuajibHasgd TOYKa,
a0COJIIOTHO TBépI[OG TCJO0, TOYCUHBIM MCTOYHHUK CBCTA, JIY4Y, TOHKAasdA JIMH3A4, IIJIAHCTapHass MOICJIb
aTOMa, HYKJIOHHad MOACJIb aTOMHOTO Spa;

— XapakTepu30BaTh MPHUHIIMIBI JEHCTBUS W3YYCHHBIX TMPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOPOI Ha WX OMUCAHMS (B TOM YHCIIC: CIIHIOMETp, JATUYUKH TOJIOKECHUS, PACCTOSIHUS M YCKOPEHUS,
pakera, 3XOJOT, OYKH, MEPHUCKOI, (oToarmapaT, ONTUHYECKUE CBETOBOJBI, CIIEKTPOCKOI, I03UMETD,
Kamepa

Bunbscona), wucmnonp3ys 3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHHUM U HEOOXOTUMBIE
¢bu3nyecKre 3aKOHOMEPHOCTH;

— HCIOJB30BaTb CXEMbl W CXCMATUYHBIC PUCYHKHU HU3YYCHHBIX TCXHHUYCCKUX yCTpOfICTB,
HU3MCPUTCIIBHBIX HpI/I60pOB U TCXHOJIOTHYCCKUX TIIPOLECCOB IIPU PCHICHUU y‘le6HO'HpaKTI/I‘{eCKI/IX
3aa4; ONTUYCCKUEC CXEMBbI AJI1 ITIOCTPOCHUS H306p8.)1(6HPII>i B IIJIOCKOM 3€pKajJi€ " CO6PIp21IOH.ICI>i JIUH3C,

— TPUBOIUTH NPUMEPHI/HAXOIUTh HH(OpPMAIMIO O NpUMepax MPAKTUYECKOTO HCIOIb30BAHUS
¢bu3nyecKux 3HaHWM B MOBCEIHEBHOM JKM3HM JUid olOecredeHuss Oe30MmacHOCTU NpU oOpallleHuu C
npubopaMu M  TEXHHUYECKHMH  YCTPOMCTBAMM, COXpPAHEHHsS 370pOBbSl M COOJIOJCHHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKpPY’KaIOLEH Cpee;
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— OCYIIECTBIISITh MOUCK HH(DOpMannu PU3NIECKOro conepkanus B ceTu MHTepHeT, caMOCTOATEIHHO
dbopMynupys TIOUCKOBBIM 3ampoc, HAXOIUTh IYTH OIpPEACTICHHUS JOCTOBEPHOCTH MONy4YEeHHOM
nH(OpMAIIMY HA OCHOBE MMEIOIIUXCS 3HAHUH U JTOTIOJTHUTEIHHBIX HCTOYHUKOB;

— HCIOJIB30BATh MIPH BHITIOIHEHUH YUEOHBIX 3a/laHUI HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy (HPU3HIECKOTO
cColepKaHus, CIPABOYHBIE MaTepualbl, pecypcbl ceTu VHTepHer; BiageTs npuEMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co3aaBaTh COOCTBEHHBIC THUCHMEHHBIC M YCTHBIC COOOINEHHS HA OCHOBE HHQPOpMAIUU U3
HECKOJIBKUX HCTOYHHUKOB (DU3MUECKOTO COJCP)KaHUsA, IYOJMYHO TMPEACTABIATh PEe3yJIbTaThl
MIPOCKTHON WIJIM HMCCJICIOBATEIIBCKON JICATEIIBHOCTH; IIPH 3TOM I'PAaMOTHO HCIOJIb30BaTh W3YYCHHBIN
MOHATHIHBIN ammapar u3y4aeMoro pasjena (U3UKU U COMPOBOXK/IATh BRICTYIUICHUE MPE3CHTAIIUEH ¢
y4€TOM 0COOCHHOCTEH ayIMTOPUU CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

DJIeKTPOHHbIE DopMbI
Koe (undposbie) eajiM3anuu
Ne ni/mm HaumeHoBaHue TeM NPOrpaMMBbI CTBO Hop P
4ACOB o0pa3oBaTe/ibHbI| BOCIIUTATEIHHOIO
e pecypchbl KOMIIOHEHTA
1  |3akOoHBI B3aUMOAECHCTBUS U JIBUKECHUS TE 26
2  |Mexanuveckue KojaeOaHus U BOJHBI. 3BYK 11
becena,
3  [DJNeKTpOMarHuTHOE IOJIe 15
SIKnacc, paboTa B mapax,
CtpoeHue aToMa U aTOMHOTO siipa. ATOMHast PO, pabora B rpynnax,
4 SHEPrHs 10 My.HI)TI/IypOK, KOHCYJIbTalus,
OUIIH, urpa,
5 Crpoenue u 3Boonus Beenennoit 4 Pemry OI'D, MIPOCKT
Pemry EI'D
6 Peseps 2
OBIIEE KOJIMYECTBO YACOB I1O 68
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KosmnuecTBo yacos Hara Bunapbl,
n/n u3y4deHus | popmMbl
BCEI0 | KOHTPOJIb| IPaKTHYe KOHTpOAR
HbIe cKue
padoTel | paboThI

1. MexaHudecKoe IBUKEHUE. 1 0 0 YcrHbL
MarepuanbHas TOUYKa. 51
Cucrema otyera. OT1pOC;

2. | Ilepememienue npu 1 0 0 YcTHBI
IPSAMOJIMHENHOM 7}
PaBHOMEPHOM JIBIIKECHUU. OIIpOC,
Omnpenenenne KOOpAuHaThI
JIBIDKYIIETOCS Tela.

3. | Ilepemerenue npu 1 0 0 YcTHBIN
IPSMOJIHHEHHOM 0I1poc;
PaBHOMEPHOM JIBUKECHUH. [TuceMenHBIH

KOHTPOJIB;

4. | IIpsmonuHeiHO 1 0 0 YcTHBI
PaBHOYCKOPEHHOE ABUKEHHUE. 171

5. | CKkopoCTh NpSIMOJIMHEHHOTO 1 0 0 YcTHbI
PaBHOYCKOPEHHOTO i
nBwxenus. ['papuk ckopoctu. OTIpOC;

6. |Ilepememenue npu 1 0 0 YcTHb
PSIMOJIMHEHOM 171
PaBHOYCKOPEHHOM JIBM)KEHUH. OTIpoC;

7. | Ilepememnienue npu 1 0 0 YcTHBI
NPSMOJHHEHHOM i
PaBHOYCKOPEHHOM JIBM)KEHHH 0e3 OIIpoc,
Ha4yaJbHOU CKOPOCTH.

8. | Jlaboparopnas pabota Ne 1 1 0 1 JlaGopatopHas
"UccnenoBanmue pabora;
PaBHOYCKOPEHHOTO JABIKEHHS 0e3
HavaJIbHOM ckopoctn"
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9. | Pemrenue 3amau mmo teme YcrHbIi
"Kunemaruka" OIIpoc;
[T1ucbMeHHBII
KOHTpOJIb;
10. | Kourponbnas pabora Ne 1 mo Teme KoHntpoinbHas
"KunemaTtuka" pabora;
11. | OTHOCUTENBHOCTD JBUIKCHUS. YcerHbI
71
12. | UuepruanbHbIie CHCTEMBI VYeTHE
otrcuera. [lepBbiil 3aKOH 51
Hprotona. OIIpOC;
13. | Bropoii u TpeTuii 3aKOHbBI YcTHBI
HprotoHa. 71
14. | CpoOoaHoOE majeHue. YcrHbIi
OTIpOC;
ITucbmeHHBbIN
KOHTPOJIb;
15. | IBmkeHue Te Mo YCTHBI
JIEUCTBUEM CHIBI TSKECTH. 174
16. | Pemenue 3aga4 Ha CBOOOIHOE YCcTHEI
ajIeHHE TeJ. i
17. | 3akoH BCEeMHPHOTO TATOTEHUS. VYcerHbII
OTIpOC;
ITucpmeHHBbIH
KOHTPOJIb;
18. | Yckopenue cBoOOIHOTO YcTHbIl
najeHusl Ha 3emMiie U JpYrux OTpoc;
HEOECHBIX Telax. TectupoBanue
19. |IIpsmonuHeiiHOE U VYcTHBL
KPHBOJIMHENHOE JIBUKEHUE. 51
JIBU>KEHME Tena 1o Onpoc,

OKPY?KHOCTH C IIOCTOSIHHOM IO
MOAYJIHKO CKOPOCTBIO.
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20. | PemeHue 3a71a4 HA JBUKEHUE T10 VYcrHbIi

OKPYKHOCTH. OT1pOoC;
IIncrMennbIi
KOHTPOJIb;

21. | Ummynbc Tena. 3aKoH VYcTHbI
COXpaHEHHUS UMITYJIbCa. 51

22. |Pemenue 3a1a4 Ha 3aKOH VeTHEL
COXPAaHEHUs UMITYJIbCA. 171

23. | PeakTUBHOE IBUXKECHHUE. YcrHbIN
PakeTsr. OIIpOC;

IIucrMennbIi
KOHTPOJIb;

24. | 3aKkoH coOXpaHEHHS YcTHbI
MEXaHUYECKOMN IHEPTHUH. 51

25. | Pemenue 3agay o teme YcTHBIN
"3aKOHBI IBWKEHUS U OIIpoOC;
B3aUMOJEHCTBUS Te" ITnceMeHHBIH

KOHTPOJIb;

26. | KontposbpHas pabora Ne 2 o Teme KontponsHast
"3aKOHBI IBH)KEHUS U paborta;
B3anUMOJehcTBUA Tenl"

27. | KonebarenpbHoe IBUKEHUE. YCcTHEI
CBo0OoHbBIE KOJIEOaHUA. 51

28. | BenuuuHsl, YcerHbI
XapaKTEePHU3YIOIIHE i
Kone0aTeIbHOE IBHKEHHE. OIpoC;
["apmonnueckue koneOaHus.

29. | JlaboparopHas paboTa Ne 2 JlaGopatopHas
"HccnenoBanue 3aBUCUMOCTH pabora;
nepuoaa U 9acTOThI
CBOOOIHEBIX KOJI€OaHUH
HUTSHHOTO MasATHHUKA OT €ro
JUTAHBL"

30. | BeiHyX/ICHHBIE KOJICOAHHMS. Y CTHBIH
Pe3onanc. OIpoc;

TectupoBanue
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31. | Boxnsl [IpojonbHbIe 1 YcTHbI
[IOIIEPEYHBIE BOIHBI. 171

32. | Anuna BosHbl. CKOPOCTH VYcTHbI
pacripocTpaHeHHs BOJIH. i

33. |HcroyHuku 3ByKa. 3BYKOBBIC YcTHBI
KoJie0aHusl. i

34. | BeicoTa, TeMOp ¥ TPOMKOCTh YcTHbI
3BYyKa. 71

35. | PacnipocTpaHeHue 3ByKa. [TucsmeHHbIH

3BYKOBBIC BOJIHBI. KOHTPOJIb;
36. | OrpaxeHue 3ByKa. 3BYKOBOIl YcTHbBI
pE30HaHC. 71

37. | KoutpombHas padora Ne 3 o teme KonTponbHas
"MexaHu4eCcKue pabora;
KoJyieOaHus ¥ BOJHBL. 3BYK"

38. | MarHuTHOE I0JI€ U €ro YcTHb
rpagpuuecKoe n300paskeHue. i
HeonHnoponHoe u ofHOpoaHOE onpoc;
MarHUTHBIE TOJIS.

39. | Hampasienue ToKa u YcTHbI
HarpaBJIeHUE JIUHUH ero i
MarHuTHOTO IOJIA. OIpOC;

40. | OOGHapyXeHUE MarHUTHOTO YcTHb
TIOJISI 110 €r0 JEHCTBHIO HA 17}
ANEKTPUYECKUN TOK. OIIpOC;

41. | VHIyKIUs MAarHUTHOTO TIOJIS. VYceTHEI
MarHuTHBIN TOTOK. "

42. | SIBneHue >IEKTPOMArHUTHOU YcTHBI
UHIYKIUU. 71

43. | Jlaboparopnas pabora Ne 3 JlaBoparopHas
"N3y4yeHue sBICHUSA pabora;

AIEKTPOMATrHUTHOMN
UHIyKIUAN"
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44. | HampasieHue UHIYKIIMOHHOTO YcTHbI
TOKa. fIBieHue 171
CaMOMHIYKIUH. OI1poC;

45. | TlomyueHue u mepeaaya VYcTHbI
HEPEMEHHOT0 JIEKTPUYECKOTO i
Toka. TpaHncdopmarop. OI1poc;

46. DJEeKTPOMAarHUTHOE TOJIE U YcTHBI

3JIEKTPOMArHUTHbBIE BOJIHBI. i

47. | KonebarenbHbIil KOHTYP. YcTHb
[TpuHIMTIBL pagHOCBSI3U U 7
TEIEBUICHUSL. OIIpOC,

48. | DrexkTpoMarHuTHas MPUPOIA YcTHbI
CBeTa. 71

49. | TlpenomiieHHE CBETA. VYerHbl

i
50. | Jucmepcus cBera. L{pera Teu. YcerHbI
i

51. | Tunsl CIEKTPOB. YcTHb
CriekTpasbHBIi aHAITH3. i

52. | TloBTOpeHHE TEMbI YcTHBI
"OnexTpoMarHuTHoe nojue" 71

53. | KoutponbHas padota Ne 4 1o KontponsHast
TeMe "DJIEKTPOMAarHUTHOE paborta;
nozue"

54. | Crpoenue aroma. Mojienb YcTHb
Peszepdopna. i

55. | PaagmoakTHBHBIE IPEBpALICHUS YcTHBI
aTOMHBIX SJIEP. 51
DKCIEpUMEHTAIBHBIE METOIBI 0O1poc,
WCCIIEIOBAHHSI YaCTHII.

56. | OTkpbITHE POTOHA U VYcrHbii
HeiTpona. CocTaB aTOMHOTO OIIpoc;
anpa. SinepHsie CUIIbL. TectupoBanue
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57. DHeprus cBs3u. Jledekt macc. VYcrHbI
i

58. | [lenenwue simep ypana. Llennas VYcerHbii

peakuus. OT1poC;
ITucbmeHHBIN
KOHTPOJIb;

59. | Buonoruueckoe neiictue VYcrHbI
paauanuu. "

60. | SnmepHsiii peakTop. ATOMHAsI YcTHbI
SHEpreTUKa. 71

61. | TepmosaepHbBIC PEAKIIUH. VYcrHbl

i

62. | KoutposbHas pabora Ne 5 o KontponbHas
teme "CTpoeHue atoMa u paborta;
aTOMHOTrO siapa”

63. | Cocras, cTpoeHuE U VYcrHbl
npoucxoxaenne ColHeuyHON i
CHCTEMBI. OTIpoC;

64. | Bonbliive u Mabie TeIa YcTHBI
CoHEeYHOU CUCTEMBI. i

65. | Crpoenwue, U3IydeHUS U YcTHBI
sposrorsa CotHIa U 3BE3. "

66. | CtpoeHue 1 3BOIIOLUS YcTHbI
Bcenennon 171

67. | Peseps

68. | Pesepm

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
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YYEBHOE OBOPYJIOBAHHUE

CrpaBouHbIe TaOIUIIBI TT0 (PU3UKE, KOMIIEKTHI TaOIHII

OBOPY/JOBAHME JIJISI IPOBEJIEHUSI IABOPATOPHBIX, IPAKTHYECKHX PABOT,
NEMOHCTPALIUN

O6opynoBanue AJis MPOBEACHUS JIaDOPATOPHBIX paboT
O6opynoBanue Jist IpoBeieHus (PU3MUECKUX OIBITOB

Kommext «Touka poctay - nudpoBble 1adoparopust
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