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8 KIIACC

MOSACHUTEJIBHAS 3AIIMCKA
[Iporpamma no ¢u3ukKe Ha ypoBHE OCHOBHOTO OOIIIETO 00pa3oBaHuUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
Ha 0a30BOM YPOBHE OCHOBHOI 00pa30BaTEIbHON MPOTrPaMMBl,
npeactaBieHHbIX B DI'OC 00O, a taxxe ¢ yuétom denepanbHoi padboueit
nporpaMMbl Bocriutanus u KoHieniuu npenogaBanus yueOHOro npeaMera
«Du3unkay.
Conepxanue nMporpaMmbl 1o (pu3Mke HarpaBieHO Ha GOPMUPOBAHUE
€CTEeCTBEHHOHAYYHOU IPaMOTHOCTH O0YyYaIOIMMUXCS U OPraHU3aIUI0
u3y4yeHus (PU3NKU Ha JIeITeIIbHOCTHONU OCHOBE. B mporpamme no ¢usuke
YUHUTBIBAIOTCSI BOBMOXKHOCTH Y4€OHOTO IpeAMETa B peaau3aiuu
tpeboBanuit ®I'OC OO0 k miIaHUPyEMbIM JTUYHOCTHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM OOyUYCHUS, a TAKXKE MEKITPEAMETHBIE CBSI3U
€CTEeCTBEHHOHAYYHBIX YUCOHBIX MIPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3zoBaHUs.
[Iporpamma no gu3uke ycTaHABIMBAET pacupeiesieHue y4eOHOoro
MaTepuasa o rojgam o0yudeHus (1o Kiaccam), npeiaraetT IpuMepHYIo
MOCIIEIOBATEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
IIPEIMETHOTO COJIEpKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEMH
00ydJaromuxcs.
[Iporpamma no gusuke pa3paboTaHa C IEJIbI0 OKa3aHUsI METOIMYECKON
MIOMOIIY YYUTENIO B CO3/JaHUU paboyveil mporpaMMbl IO y4eOHOMY
IpEIMETY.
®du3zrKa SBISETCS CUCTEMOOOPA3YIOIINM JJII €CTECTBEHHOHAaYYHBIX
y4eOHBIX TPEAMETOB, MMOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB M SIBJICHUM, M3y9aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHOMHEH U
dusnueckoi reorpadueit, BHOCHT BKJIa/ B €CTECTBCHHOHAYYHYIO KApTUHY
MUpa, MPEJOCTABIAECT Hanboee sCHbie 00pa3Ilbl MPUMEHEHHSI HAYYHOTO
METO/1a TO3HAHHUSA, TO €CTh CII0C00a MOTyUYEHUs JOCTOBEPHBIX 3HAHUM O
MUpeE.
OnHa 13 TIIaBHBIX 3a71a4 (hU3UdecKoro o0pa3oBaHus B CTPYKTYpe 0OIIETO
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH
U MHTEpeca K HayKe y 00y4arouuxcsl.
N3yuenne ¢puszuku Ha 0a30BOM YpOBHE MPEANOIAraeT OBIaJeHUE
CIEAYIOINMHU KOMIETEHTHOCTSIMH, XapaKTePHU3YIOIUMH €CTECTBEHHO-
HAyYHYIO TPAMOTHOCTh: HAYYHO OOBSCHATD SIBICHHUSI,
OLICHUBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BaHU;



MHTEPIPETUPOBATH JJAHHBIC U UCTIOIH30BaTh HAYUHBIC T0KA3aTEIbCTBA JIJIS
TIOJTYYCHHSI BBIBOJIOBY.

Henu nzyuenust GpuU3MKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
onpenaeneHsl B Konnenmuu npemnogaBanus yaeOHoro npeamera «Ousmkay» B
oOpa3zoBaTenbHBIX Opranuzanusax Poccuiickoit denepannu, peaan3yromux
OCHOBHBbIE 0011€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON PEIICHUEM
Komnernn MunncrepcerBa npocsemenust Poccuiickoit @enepanuu
(mpotokoin ot 3 aexadps 2019 r. Ne [TK4BH).

Henu uzyuenus GU3nKu:

nproOpeTeHNEe NHTEpEca U CTPEMIICHHS 00YyJarOIIUXCs K HAYIHOMY
U3YYCHHIO TTPUPO/IBI, PA3BUTHE UX MHTEIICKTYATbHBIX U TBOPUYCCKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/Ie TTO3HaHUs B (popMHUpOBaHHE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY)KAFOIIUM SIBIICHHSIM;
dopMupOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3ydeHUsI OCHOB
CTPOCHUS MaTepPUH M PyHIAMEHTAJIbHBIX 3aKOHOB (PU3HKH;
(dopMupoBaHUE MPEACTABICHUHN O POIH PU3UKH IS PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BHUTHE MPECTaBICHUI 0 BOBMOXKHBIX cepax Oyayiei
npodeccuoHaIbHON 1eATeTbHOCTH, CBI3aHHOM C (PM3HKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTrkeHue 3TUX 1eJeil MporpaMMbl o (PU3HUKE Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus 0OECIIEUNBACTCS PEIICHUEM CIISTYIOITUX 3a/1ay:
nprOOpETeHNE 3HAHUI O JTUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, DIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

IpUOOPETeHNE YMEHUN OMUCHIBATH M OOBICHATH (DU3UUECKUE SIBIICHUS C
UCIIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUH;

OCBOEHHE METO/IOB PELICHUS MPOCTEUIINX PacuETHBIX 3aa4 C
UCTIOJIb30BaHNEM (PU3HUECKUX MOJIENIEH, TBOPUECKUX U MTPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;
pa3BHUTHE YMEHUN HAOIIOAATh PUPOIHBIE SIBJICHUS U BBITIOTHSATH OTIBITHI,
nabopaTopHbie pabOThI M SKCTICPUMEHTAIILHBIE UCCIICIOBAHUS C
UCTIOJIb30BaHNEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHMOPMAIHEH HU3HIECKOTO COCPKaHNUSA,
BKJTFOYast ”HPOPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3UKHU, aHAIH3 U
KPUTHUYECKOE OIICHUBaHNE MH(POPMAIINH;



3HAKOMCTBO cO cpepamu mpoPecCUOHATLHON NeATeIbHOCTH, CBSI3aHHBIMHU C
(bU3UKON, U COBPEMEHHBIMU TE€XHOJOTUSIMU, OCHOBAHHBIMU HA
JTOCTHXEHUSAX (DU3NYECKOU HAYKH.
COJEP) KAHUE OBYUYEHMUSA

TenmioBble IBJICHUS

OCHOBHBIE TTOJ0KEHUS MOJEKYIAPHOKUHETUUECKON TEOPUH CTPOCHUS
BelllecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ1. OTBITHI,
MOATBEPK/IAOIINE OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHOKUHETHYECKOU
TEOPUH.

Mogenu TBEPAOTO, )KUAKOTO U Tra3000pa3HOT0 COCTOSTHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. O0bsICHEHHE CBOMCTB ra3os,
KUJIKOCTEN U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO -
KHMHETHYeCKOM Teopun. CMauyMBaHUE U KallWJUIAPHbBIC sIBIICHUS. TerioBoe
pacumrpenue u cxxatue. Temneparypa. CBa3b TeMIIEpaTyphbl CO CKOPOCTHIO
TETJIOBOTO JBIKCHUS YacTUIl. BHyTpeHHsst sHeprus. CriocoObl M3MEHEHUS
BHYTPEHHEW dHEPIrUu: TEIJIoNepeaada U CoBepiieHne padboThl. Busl
TEIUIONEPEeIaun: TEIIIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHUE.
KonnuecTBo TemnoThl. Y ienpHas TEINIOEMKOCTh BellecTBa. TemIo00MeH 1
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro 6ananca. [napnenue u
OTBEpJICBAaHUE KPUCTALIMYECKUX BEIIESCTB. Y IeJbHAs TEIUIOTA IIaBJICHHUS.
[TapooOpazoBanue u konaeHcamus. Ucmapenune. Kunenue. Y aenpHas
TEIJI0Ta MapooOpa30BaHusl. 3aBUCHUMOCTh TeMIIEpaTyphbl KUIICHUS OT
aTMOC(EpHOTO JIaBJICHHS.

BnaxHocTbs Bo3myxa.

DHeprus ToIIuBa. Y ejbHas TEIJI0Ta CrOpaHus.

[Tpunnumer paboTs! TeroBbIX ABuraTeneit KIIJ[ rermoBoro npurarens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.
Jlemoncmpayuu

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HabGmonenne siBjeHUN CMaYrBaHUS M KalTWJUISIPHBIX SBICHUH.
Hab6moneHne TemioBoro pacmpeHus TEl.

W3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHUHW WJIU
oxnaxaeHuu. [IpaBuna uaMepeHus: TeMIeparypsl.

Bunpr Temonepenayn.

OxnaxxJieHre TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHMH pad0Thl BHEIITHUMH CHUJIAMH.

CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.



HaGmronenue kuneHus.

HaGmroneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABIICHHUH.

Mopenu TennoBbIX JBUTATEIEH.

JlabopamopHvie pabomul u onvimol

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIU caxapa.
OnbITHI 1O HAOIOICHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B, XXKUAKOCTEN U
TBEPABIX Tel. OnpeeneHre JaBlIeHus BO3lyXa B OaJUTOHE IITPUIIA.
OnbIThI, JEMOHCTPUPYIOLINUE 3aBUCUMOCTD JIABJICHUS BO3/1yXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rumnore3sbl IMHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmronenne n3aMeHeHus BHyTPEHHEH SHEPTUM TeJla B pe3yJibTaTe
TEeIJIoTnepeauu U paboThl BHEIITHUX CHIIL.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U
ropsiueit BoJibl. OnpeiesnieHue KOJIMYeCTBA TEMIOThI, MOJYYEHHOTO BOJIOM
P TETUIOOOMEHE ¢ HarpeThIM METAJUTMYECKUM ITUITHHAPOM.
Ornpenenenue yneibHONU TEINIOEMKOCTH BEILECTBA.

NccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue ynenbHONW TEIUIOTHI MIABIECHUS JIbJA.

JJIeKTpUYeCcKre U MATHUTHBIE SIBJICHUSA

DnekTpuzanus Tea. JIBa poja 3JIeKTpUIeCcKuX 3apsaioB. Bzanmoaeiicteue
3apsHKEHHBIX Tell. 3aKoH KynoHa (3aBUCMMOCTD CHIIBI B3aUMOIEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsiJ0B U PACCTOSHUS MEXKY TEIaMu).
Onektpuueckoe nosie. Hanpssk€HHOCTD anekTpudeckoro nosis. [IpuHmun
CyNEepHO3ULUHU dIEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).
Hocurenu snextpuyeckux 3apsaaoB. DIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi.
Crpoenue aroma. [IpoBOAHUKY U AUAIIEKTPUKUA. 3aKOH COXPAHEHUs
ANEKTPUUYECKOTO 3apsa. DIEKTPUUECKUN TOK. Y CIIOBHS CYILIECTBOBAHUS
BJIEKTPUYECKOTO TOKA. VICTOUHMKM MTOCTOSTHHOTO TOKA. JlehcTBUS
AIEKTPUUYECKOTO TOKA (TEMI0OBOE, XUMHUYECKOE, MATHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia Toka. DIEKTPUUECKOe HANPSHKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y I€IbHOE CONMPOTUBIICHUE BEIIECTBA. 3aKOH
Oma nnst yuactka uenu. [locnenoBatenbHOE U MapaljielbHOE COSTMHEHUE
MIPOBOTHUKOB.

PaboTa 1 MOUIHOCTH A5eKTpudYecKkoro Toka. 3akoH Jxoymnsa—Jlenua.
DNEeKTpUUECKUE LIETIH U MOTPEOUTENN AIEKTPUUECKON SJHEPTUU B OBITY.



Kopotkoe 3ambikanue. [loctositHable MaruuTel. B3anmopaerncraue
MMOCTOSIHHBIX MAarHUTOB. MaruuTHoe 1oJjie. MarauTHoe mosie 3eMiId U ero
3HAYEHHUE IS KU3HU Ha 3emuie. OnbIT OpcTena. MarHutHoe nolie
3JIEKTPUYECKOTO TOKA. [[puMeHeHrEe 3JIEKTPOMArHUTOB B TEXHUKE.
JleficTBr€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa. MICMONb30BaHUE 3JIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Omnertel @apanes. SBieHne 37eKTpOMarHuTHOW HHAYKIUU. [IpaBuiio Jlenna.
Onektporenepatop. CrocoObl MOTYyYEHUSI IICKTPUIECKON IHEPTHH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Jlemoncmpayuu

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUUYECKUX 3apsIA0B U B3aUMOJEHUCTBUE 3aPSKEHHBIX TEJ.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiIO0B.

[TpoBOTHUKH ¥ AUBIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HMcTouyHuKH ITOCTOSSHHOI'O TOKA.

JlencTBUs 3JIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B KUIKOCTH.

["a30BbIi pa3psia.

HN3mepenne cuiibl TOKa aMIIEPMETPOM.

N3mepeHnne 31eKTpUIeCKOTO HAIPSHKEHUS BOJBTMETPOM.

Peocrtar u Marazun conpoTHBIICHUN.

BzaumoaeicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MarHura.
MoaennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarsuTHoOE IoJie TOKa.

DNEeKTPOMarHur.

JlericTBME MAarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.
DIIeKTPOABUTATENIH TOCTOSTHHOTO TOKA.

HccnenoBanue ssBIEHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiThl Dapajes.

3aBUCUMOCTbh HanpaBJICHUS] HHIYKIIMOHHOTO TOKA OT YCJIIOBUU €ro
BO3HUKHOBEHHUS. DJIEKTPOr€HEPATOP MOCTOSHHOIO TOKA.
Jlabopamophwvie pabomul u onvimol



OnbIThI 1O HAOTIOICHUIO AJIEKTPU3AIUU TENl UHIYKIIUEH U pU
CONpUKOCHOBeHUU. MccnenoBanne AEHCTBUSA SJIEKTPUUYECKOTO MOJIA Ha
MPOBOJHUKU U IU3JIeKTpuKku. COOpKa U mpoBepKa pabOThI AIEKTPUIECKON
LEMH TOCTOSTHHOTO TOKA.

N3Mmepenue u perynmpoBaHUe CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PESUCTOP, OT
COINIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbIThHI, JEMOHCTPUPYIOLINAE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JJIMHBI, TUIOIIAJAN MONEPEYHOr0 CEYEHHUs U MaTepuania.
[TpoBepka npaBua CIOKEHUS HAMPSHKEHUIM TTPU MTOCIEI0BATEIbHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

[TpoBepka npaBuia s CUIIbI TOKA MPU MApAIUICTIBHOM COEMHEHUN
pesuctopoB. Onpejenenre padoThl AIEKTPUYECKOT0 TOKA, UAYIIETO Yepes
pe3ucTop.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO YEpPE3 JIAMIIOUKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatensi.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyeHue MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPU UX O0BEAUHEHUH U
pa3lielICHHH.

HccnenoBanue neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.
OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KaTYIIKU
C TOKOM ¥ MarHuta OT CUJIbl TOKA M HAIPaBJIEHUS TOKA B KaTylIKE.
N3ydeHne neiicTBUS MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoHnctpynupoBanue u nzydeHue paboThl JJIEKTPOABUTATEIS.

Nsmepenne KII/] anekTpoaBUraTebHOM yCTAaHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SIBICHUS IEKTPOMArHUTHON UHIYKIIHMH:
UCCJIEOBAaHNE U3MEHEHHI 3HaUYCHUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.
IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
O ®U3UKE HA YPOBHE OCHOBHOI'O OBLIETO
OBPA3OBAHUA

N3yuenue ¢pu3nku HA ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs HAIIPABICHO
Ha JOCTH>KEHUE JTUYHOCTHBIX, METAIIPEIMETHBIX U IPEAMETHBIX
00pa3oBaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



1)

B pe3ynbTare u3ydyeHus pU3NKU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpazoBaHus y o0yyaromierocs OyayT copMupoBaHbl CIEIYIONINE
JUYHOCTHBIE pe3yIbTaThl B YacTU: 1) MaTPMOTHYECKOT0 BOCIIUTAHUSA:

IpOSIBJIEHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuicKoM (pU3NUECKON HAYKH;

[EHHOCTHOE OTHOUIEHUE K JOCTHKEHHUSIM POCCUNUCKHUX YUEHBIX (PU3UKOB;

2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHUH O0IIECTBEHHO-3HAYMMBIX
U 3TUYECKHUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM
JTOCTHXKEHUHN (DU3UKWU;

OCO3HAHHE BAXXKHOCTHU MOPAJIbHO-THUECKUX MPUHIIUIIOB B JEATEIBHOCTU
y4E€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

BOCTIPUATHE ICTETUYECKUX KAYECTB (PU3NUECKOM HAYKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

OCO3HaHHE IIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA
NO3HAHMS MUPa, OCHOBBI Pa3BUTHSI TEXHOJOTH, BaXKHEHIIEH
COCTaBIIAIOIIECH KYJIbTYpPbI; PA3BUTHE HAYYHOU JTF0003HATETLHOCTH,
MHTEpECA K MCCIEN0BATEIbCKON NEATENbHOCTH;
5)¢opmMupoBanus KyJbTYPbI 310POBbS H IMOLMOHAJIbHOI0
0J1aronmoIyunsi:

OCO3HaHHE IIEHHOCTU 0€301acHOro 00pa3a )KMU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TIPABUIJI O€30MMaCHOTO MOBECHUS Ha
TPAHCTIOPTE, Ha I0POrax, ¢ MIEKTPUUECKUM H TETIOBBIM 00OPYIOBaHUEM B
JIOMAIIHUX YCTOBUSX; CHOPMHUPOBAHHOCTH HaBbIKA PedIeKCUU, TPU3HAHUE
CBOETO IIpaBa Ha OLIMOKY M TaKOro K€ IpaBa y ApYyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

AKTHUBHOE y4acTHE B PEIICHUHU MIPAKTUUYECKHUX 3aj1a4 (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHU3aliK, FrOpoJIa, Kpas) TEXHOJIOTUYECKOMN U
COIMAJIbHON HANIPABJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3HUECKHUX
3HAHM;

MHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPO(ECCHii, CBA3aHHBIX C (PU3UKOM;
JKOJIOrHY€eCKOr0 BOCIIUTAHUSA:

OpHEHTAIMs Ha TPUMEHEHNE GU3UUECKUX 3HAHUH JIs1 PEIICHMS 3a71a9 B
00J1acTH OKPYXKaIOIIEeH cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OIIEHKH HX
BO3MOXHBIX MTOCJEICTBUI TSI OKPY’KAIOIIEN CPEBI;

OCO3HaHME II100aJIbHOr0 XapakTepa IKOJIOrMYECKUX Mpo0IeM U MyTel ux
pelLIeHHS;



2) ajanTanMy K H3MEHSIOMMMCS YCJIOBHSM COIHAJIBLHOW H MPUPOTHOT
cpeabl: MOTPeOHOCTh BO B3aUMOJICHCTBUM TTPH BBIMTOTHEHUH MCCIICTIOBAHUN
Y TIPOEKTOB (PU3NYECKOI HANIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM
APYTHX;

TIOBBIIIICHUE YPOBHS CBOSH KOMIIETCHTHOCTH Yepe3 MPAKTHIECKYIO
JeSATENBHOCTD; MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIIC
dbopMynUpOBaTh UJIEU, TIOHATHS, TUTIOTE3bI O PU3MUECKUX O0OBEKTaX U
SIBIICHUSX;

OCO3HaHKE JIe(PUITMTOB COOCTBEHHBIX 3HAHWIH M KOMIICTCHTHOCTEH B
00acTH (PU3HKH; TUTAHUPOBAHNE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX
(bU3HUECKUX 3HAHHI; CTPEMJICHUE aHAITM3UPOBATh M BBISBIIATh B3AUMOCBS3U
IPUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM
(GU3HUECKUX 3HAHMIA,

OIICHKA CBOMX JICHCTBUN C YUETOM BIUSHUS HAa OKPYKAIOIIYIO CPEY,
BO3MOXXHBIX TJIOOQJIBHBIX ITOCIICICTBHIMA.

METANPEIMETHBIE PE3YJIbTATbHI

B pe3ynbTaTe 0cBOSHUS MpOorpamMMsl 1o (PU3MKe Ha ypOBHE OCHOBHOTO
obmrero obpazoBaHus y oOydaromierocs: 0yayt chopMUpOBaHbI
MeTalnpeIMETHbBIE PEe3yJIbTAThl, BKIIOYAIOI[HE T03HABATEIbHbIC
YHUBEpPCAJIbHBIE yUeOHbIE IEHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIC
yueOHbIE IEUCTBUSI, PETYJISITUBHBIE YHUBEPCAJIbHbIE yUeOHbIC EHCTBUS.
Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE Yy4eOHbIE JeilcTBUS

Ba3oBble JJornuyeckue 1eMCTBUA:

BBISIBJISITH U XapaKTepPU30BaATh CYIIECTBEHHBIE PU3HAKUA OOBEKTOB
(sIBJIEHMI ); yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIINH,
OCHOBAHUS JIJIs1 000OIICHHS U CPAaBHEHHUSI;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBIX (haKTaXx,
JTAHHBIX ¥ HAOJIOJICHUAX, OTHOCSAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITH IPUYUHHOCIICICTBEHHBIC CBSI3U MPU U3YYCHUH (PU3NUECKUX
SIBIICHUI U TIPOIIECCOB, JENATh BHIBOJBI C UCIIOJIH30BAHUEM JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3aKJIIOUEHUN, BEIIBUTATH TUIIOTE3HI O B3aUMOCBSA3SIX
(bu3HUeCKHX BETUYNH; CAMOCTOSTEILHO BRIOUPATh CITOCOO PEIICHUS
yueOHOU Pu3nueckoi 3a1auu (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHMS,
BBIOOD Hanboiee MOaXOASIIETO C YYETOM CaMOCTOSITEHHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBaTeabckue qeiiCTBUS:

MCITOJIb30BAaTh BOTIPOCHI KaK UCCIEAOBATEIbCKII HHCTPYMEHT TIO3HAHUS
MIPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUTAHY OTIBIT, HECIIOKHBIH
(br3UYeCcCKUil SKCIEPUMEHT, HEOOJIBIIIOE HUCCie0BaHuE (PU3NYECKOTO



SIBJICHUST; OLICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(OPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUSI WJIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (hOPMYJIHPOBATH OOOOIIECHUS U BHIBOJIBI IO pe3yJibTaTam
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATH BO3MOXKHOE JajbHEIee pa3BUTHE (PU3NIESCKUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATh MPE/IINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTeKcTax. Padora ¢ undopmanmeit:

MPUMEHATH Pa3IUYHbIC METO/IbI, HHCTPYMEHTHI U 3aMPOCHI MPU MMOUCKE U
otOope nHpOpMaIMK WK TaHHBIX C YYETOM MPETI0KEHHON yueOHOH

dbu3nUecKol 3a1aun; aHATM3UPOBATh, CUCTEMATU3UPOBAThH U
UHTEPIPETUPOBATH MHPOPMAIINIO PA3IUYHBIX BUJOB U (HOpM
peICTaBICHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMALHYIO0 (POPMY MPEICTABICHUS
uH(}OpMaIMK ¥ WLTIOCTPUPOBATH PEIIaeMbIe 3a]1a4l HECIOKHBIMU
cXeMaMu, JuarpaMMaMu, HTHOW rpaduKoi 1 MX KOMOMHAIUSMHU.
KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

B X0JI¢ 00CYXXJICHHs yueOHOTr0o MaTepualia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U IPOEKTOB 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBAaTh UJIEH, HALICJICHHbIE HA PEIICHHE 3a]a4 U MOAIepKaHNe
0J1aroxenaTeNIbHOCTH OOIIEHHUS; COMTOCTABIISTH CBOUM CYXKACHHUS C
CYXKIEHUSIMU JPYTUX YYACTHUKOB AMAJIOra, 0OHAPYKUBATh pa3indue U
CXOJICTBO MMO3UIU;

BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTa, UCCIICIOBaHUS, TIPOCKTA).

NOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U WHJIUBUAYAJIbHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYIECKO TTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BbIBATH JIEHCTBUSA 110
e€ TOCTMKEHUIO: pPacIpeIesiTh POIU, 0O0CYKIaTh MPOLIECCHI M PE3yIbTaThI
COBMECTHOH pabOoTHI, 000011aTh MHCHUST HECKOJIBKUX JTFOJICH;

BBITIOJHSTH CBOIO YacCTh PAOOTHI, TOCTUTasi KAYECTBEHHOTO Pe3yibTaTa 1Mo
CBOEMY HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMU YieHAMU
KOMAaH/IbI; OIEHUBATh KA4€CTBO CBOETO BKJIA/Ia B OOMIHI MPOAYKT IO
KPUTEPUSIM, CAMOCTOSITEITLHO C(HOPMYITUPOBAHHBIM YIACTHUKAMHA
B3aMMOJICCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE eiiCTBUSA
Camoopranuzanus:

BBISIBJIATH MPOOJIEMBI B AKU3HEHHBIX U YUYEOHBIX CUTYALIUSIX, TPEOYIOIIUX
JUISL pelieHust PU3nyecKux 3HaHUK;



OPUEHTHPOBATHLCS B PA3IMUHBIX MOAX0JAX MPUHATHUS PEIICHUN
(MHAMBUYAIBHOE, IPUHITUE PEIICHUS B TPYMIE, IPUHATUE PEIICHUN
rpynmnoi);

CaMOCTOSITEILHO COCTABJISATh aJITOPUTM pellieHus] GU3NIECKON 3a1auu Uin
IJIaHa UCCIEOBAHUS C YUYETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH Mpe/ijiaracMble BapUaHThl PEIICHU;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLUMOHAJbHbIH HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYallUU U MpeJiaraTh MjiaH €€ U3MEHEHHUS;
OOBSICHSITh IPUYUHBI JOCTHKECHUS (HEJJOCTUKEHUS ) PE3YIbTaTOB
NeSATeIbHOCTH, J]aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD (B TOM YHCJI€ B XOJ] BBITTOJTHEHUS
(M3UYECKOTr0 UCCIICIOBAHUS UJIU ITPOCKTA) HA OCHOBE HOBBIX
00CTOATENbCTB, U3BMEHUBIINXCS CUTYAIIUM, YCTAHOBIIEHHBIX OIIHOOK,
BO3ZHMKIIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa MU U YCIOBHUSM.

CTaBUTH ceOs1 HA MECTO JPYrOro 4eJIOBEKa B XOJI€ CIIOpa WM JTUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTOro.
pU3HABATh CBOE MPABO HA OMIMOKY MpH pelIieHud GU3NIECKUX 3a7ad Uiu B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IPaBO APYTOro.
HPEAMETHBIE PE3YJIBTATDBI
K xonity o0y4eHus mpeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OoTpakaTh C(POPMHUPOBAHHOCTD Y OOYJAIOITUXCS YMCHHM:

UCITIOJIB30BATh MOHSITHUSA: Macca U pa3MepPbl MOJIEKYI, TEIJIOBOE JBU)KECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE Tena, HACHIIIICHHBIA U HEHACBIIICHHBIN TIap, BIaKHOCThH BO3/yXa,
TEeMIlepaTypa, BHYTPEHHS SHEPTHUs, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHbIN
ANEKTPUUYECKUIL 3apsl, JEKTPUUYECKOE 0JI€, TPOBOJIHUKHU U JUANEKTPUKH,
ITOCTOSIHHBIMN AJIEKTPUYECKUM TOK, MAarHUTHOE T0JIE;
pa3nnyath sIBICHUS (TEMJI0BOE PACIIMPEHHUE U CKATUE, TEIUIONEpeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAaHUE, KAIUJUISIPHBIC SIBJICHUS, UCTIAPEHHUE,
KOHJICHCAIIMS, TUIaBJICHUE, KpUCTAIIU3AIUs (OTBEpAEBAHUE ), KUTICHUE,
Terionepenaya (TermIonpOBOIHOCTb, KOHBEKIIUS, U3JIyYEHHUE),
ANEKTpU3ALUs TeJ, B3aUMOACHCTBUE 3apsA 0B, AEHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHICTBHE MAarHUTOB, JIECTBUE
MAarHUTHOTO MOJISl Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMATrHUTHAS MHTYKIIHS)
10 OMHUCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HYECKOE SIBJICHUE;



pacno3HaBaTh MPOSIBICHUE U3YYECHHBIX (PU3NUECKHUX SIBJICHUI B
OKpPYXaIOILlEM MUpPE, B TOM YUCIEe PU3NUYECKUE SBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHUE U KAWL PHBIE SBJICHUS B IPUPOJIE,
KpUCTaJUIbl B IpUpOJE, n3itydenue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKUE
ABJICHUS B aTMOC(epe, ANEKTPUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emMiid, Ipeild moa0CcoB, PO MArHUTHOTO MOJIS IJIs1 )KU3HU Ha 3emuie,
NOJIIPHOE CUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a]1a4y B
yueOHY10, BBIIEISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH ) (PU3HUECKHUX
SIBJICHU;

ONKCHIBATh U3yUEHHbIE CBOMCTBA TeJl U (PU3NUYECKUE SBJICHUS, UCTIONb3YSI
(du3znueckre BeJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SJHEPrusl, KOJIMYECTBO
TEIJIOTHI, YAENbHAs TEIMJIOEMKOCTh BELIECTBA, YAEIbHAS TEILIOTA
TUTABJICHHUS, Y/ICNIbHAS TEIUIOTA Mapoo0pa30BaHusl, yAeIbHas TeIIOTa
CropaHusi TOIIMBa, KO3 PUIIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOM MalTUHBI,
OTHOCHTEJIbHAS BJIA)KHOCTh BO3AyXa, AJEKTPUUYECKUI 3aps/l, CUJIa TOKA,
ANEKTPUUYECKOE HAMPSHKEHUE, COMPOTUBIICHUE TPOBOJIHUKA, YIECIBHOE
CONPOTHBIJICHHUE BEIIECTBA, pa00Ta U MOITHOCTD JIEKTPUUECKOTO TOKA), MPU
OMKMCAHUH MPABUIILHO TPAKTOBATH PUZUYECKHUM CMBICT UCTIOIB3YEMBIX
BEJIMYMH, 0003HAYCHUSI M €IMHULIBI (PU3HUUECKUX BETUYNH, HAXOIUTh
(dbopMyIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH IpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (hHU3NIECKUX
BEJINYMH;

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS U MTPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYIIPHOKMHETUYECKON TEOPUHI
CTPOEHHMSI BELIECTBA, IPUHIUI CYNEPHO3ULINY MOJIeH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3aKkoH OMa 11 yJacTKa LelH, 3aKOH
Jixoyns—JleHna, 3aKOH COXpaHEHUs! PHEPT UM, IIPU 3TOM JaBaTh CIIOBECHYIO
(GopMyIUPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE BbIPAKEHHE;
OOBACHATH (PU3UUECKHE MTPOLIECCHI U CBOICTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallui MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BhISBIISITh
NPUYMHHOCIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOrH4ecKux
I1aroB ¢ OMOPOi Ha 1—-2 U3yYEHHBIX CBOMCTBA (DU3MUECKUX SBIICHUM,
(Gu3NYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a]1a4u B 2—3 IEUCTBUS, UCHOJb3Ysl 3aKOHBI U (POPMYIIBI,
CBSA3BIBAIOIINE (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aa4H
3aIUCHIBATh KPATKOE YCIOBHE, BBISIBISATh HEJOCTATOK JIAHHBIX JJISI PEIICHUS
3a/1a4u, BIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE JJIsl €€ pelIeHHUs,
IIPOBOJUTH PACUETHI U CPABHUBATH MOJYyYEHHOE 3HaUEHUE (PU3NUECKOM



BEJIMYHUHBI C U3BECTHBIMU JaHHBIMH, PACIIO3HABATH MPOOJIEMBI, KOTOPHIC
MO>KHO PEIINUTh IMPU TTOMOITH (U3HUIESCKIX METOOB, HUCIIOIB3YS OIMMCAHUEC
HCCIIEIOBAHUSI, BBIICIATH MPOBEPSIEMOE PEANON0KEHUE, OIICHUBATh
IIPaBWJIBHOCTD MOPSI/IKA TIPOBEICHUS UCCIICOBAHUS, JICJIaTh BHIBOJIBI;
IIPOBOUTH OIBITHI 110 HAOFOACHHUIO (PU3UYECCKUX SBICHUH WIN (HYU3UICCKUX
CBOMCTB TeJ (KalmMJUIIPHBIC SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3IyXa OT
ero o0bpEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS M HATPEBaHUS
IPU U3TYYCHUU OT IBETA U3JIyYarollen (IOrIoaolieil) MOBEPXHOCTH,
CKOPOCTb UCIIAPEHUS BOJBI OT TEMIIEPATYPhI )KUIKOCTH U TUIOMIATHN €&
MIOBEPXHOCTH, DJCKTPU3ALNS T U B3aUMOICHCTBUE ICKTPHUICCKIX
3apsI0B, B3aMMO/ICHCTBHE MTOCTOSTHHBIX MAarHATOB, BU3yaJTU3aIIHsI
MarHUTHBIX TOJICH TTOCTOSHHBIX MarHUTOB, JACHCTBUS MarHUTHOTO ITOJIS Ha
IIPOBOJIHHUK C TOKOM, CBOMCTBA 3JICKTPOMAarH1Ta, CBOMCTBA
AJIEKTPOABUTATEIS TOCTOSIHHOTO TOKA): (OPMYIUPOBATH MTPOBEPSEMbIC
IIPEATNONIOKEHHUS, COOMPaATh YCTAHOBKY U3 MIPEIJIOAKEHHOTO 000pYA0BaHUSA,
OIMCHIBATH XOJI OTBITA U (HOPMYJIUPOBATH BHIBO/IHI;

BBITIOJTHATH MIPSAMBIC H3MEPEHHUS TEMIIEPATYPhl, OTHOCUTEILHOMN BIAKHOCTH
BO3/lyXa, CUJIbl TOKA, HATIPSDKEHUS C UCTIOh30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3UMUECKUX BEIMYUH, CPABHUBATH PE3YJILTATHI
U3MEpEeHui ¢ yu€ToM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUUUHBI OT
JIPYToM ¢ UCIOJIb30BAaHUEM TMIPSIMBIX U3MEPEHUI (3aBUCUMOCTD
COTPOTHBIICHUS MPOBOJHUKA OT €T0 JJIMHBI, TUIOMIAANA TONIEPEUHOTO
CEYCHHMsI M YACIBHOT'O CONPOTUBIICHHUS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHHUS HA TPOBOAHUKE, UCCIIEIOBAaHNE
MOCIIEIOBATENIBHOTO U MapaJUIeILHOTO COSTMHEHUN TPOBOTHUKOB):
TUTAHUPOBATH UCCIIEIOBAHNE, COOMPATh YCTAHOBKY M BBITIOTHSITH
U3MEpEeHUs, CIAeays MPEIIOKEHHOMY TUIaHy, (DUKCUPOBATH PE3yIbTaTh
MOJIYY€HHON 3aBUCUMOCTH B BHJI€ TaOJIHI] ¥ TpadUKOB, JEIaTh BHIBOJIBI 110
pe3ynbTaTaM HCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (PU3NUECKUX BEIUYUH (yIeabHas
TETUIOEMKOCTh BEIIIECTBA, COMMPOTUBIICHNE MMPOBOIHNKA, pa00Ta U MOIITHOCTh
AIIEKTPUYECKOTO TOKA): MJIAHUPOBATHh U3MEPEHUsI, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYS MPEIOKEHHON HHCTPYKITUH, U
BBIUUCTISITh 3HAYCHHUE BEINYNHBI,

co0JII01aTh IpaBUila TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIHIBI ACHCTBUS N3YYEHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOUCTB C OTIOPOM HA MX OTMHCAHUS (B TOM YHCIIC: CHCTEMA



OTOTIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIepMeTp, BOJILTMET,
CUETUYHK IECKTPHUUECKON YHEPTHUH, DIIEKTPOOCBETUTENBHEBIE IPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPHUOOPHI (IPUMEPBHI), SJIEKTPUUECKUE
PEIOXPAaHUTENH, HIEKTPOMATrHUT, SJICKTPOIBUTATEIh IIOCTOSTHHOTO TOKA),
UCTIOJB3YsI 3HAHHSI O CBOMCTBAX (U3NYECKUX SBICHUN U HEOOXOAUMEBIE
(duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA I H3MEPUTEIIBHBIC
IpuOOPHI IO CXeMaM B CXeMAaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEh BHYTPEHHETO CTOPaHHUS,
AIIEKTPOCKOII, PEOCTAT), COCTABIISITH CXEMBI DJICKTPUUCCKUX IIETEH C
MOCJIeIOBATENIBHBIM | MapalIeIbHBIM COSTMHEHNEM DJIEMEHTOB, pa3inyast
yCTIOBHBIE 0003HAYCHHUS PIIEMEHTOB JIEKTPUYECKHX IIETICH; TPUBOIUTH
npuMepsl (HaX0IUTh HHPOPMAIIHIO O MIPUMEPax) MPAKTHIECKOTO
UCTIOH30BaHMS (PU3NICCKUX 3HAHUN B TTIOBCEAHEBHOMN KU3HH TSI
oOecrieueHus: 6€30MaCHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMu U
TEXHUYCCKUMU YCTPOHUCTBAMU, COXPAHEHHS 37I0OPOBBsI i COOITIOICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIISITh MOUCK HH(POPMALINK (PUZNYECKOTO COCPIKAHUS B
WNuTepHeTe, Ha OCHOBE UMEIOITUXCS 3HAHUN U TTyTEM CpPaBHEHUS
JIOTIOTHUTENIBbHBIX UCTOYHUKOB BBIACISITH HHPOPMAIIUIO, KOTOpas SBIsSETCS
IPOTUBOPEUUBON MITU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 33JJaHUN HAyYHOTIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COJAEPIKaHUS, CIIPABOYHBIE MATEPHAIIBI, PECYPChHI
cetu HTEepHeT, BNageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOPMAITUN W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIEC TUCEMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
000011251 HHPOPMAITUIO U3 HECKOJBKUX HCTOYHHKOB (PU3HUESCKOTO
COJIepKaHusl, B TOM YHCJIE MMyOJUYHO IPEACTABIATh PE3YIbTaThl IPOEKTHOM
WIN UCCIIEI0BATEIbCKOM IEATENbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBIN MTOHATUIHBIN anmapat Kypca GU3UKH, COMMPOBOKAATDH
BBICTYIUIEHUE TIPE3CHTallUEH;

IpY BBIMOJTHEHUH YY€OHBIX MPOCKTOB U UCCIIEIOBAaHUHN (PU3NIECKUX
IPOIIECCOB PACTIPEAEIATh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ]a4aMU, CJIIETUTH 32 BBIITOJHEHUEM IJIaHa IEUCTBUH U
KOPPEKTUPOBATH €r0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA] B
JeSITeNbHOCTD TPy, BRICTPAaNBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISt TOTOBHOCTH pa3periatbh KOH(QIUKTHL.
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10 KJIACC

MOSACHUTEJIBHAS 3AIIMCKA
[Iporpamma no ¢u3ukKe Ha ypoBHE OCHOBHOTO OOIIIETO 00pa3oBaHuUs
COCTaBJICHA HAa OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
Ha 0a30BOM YPOBHE OCHOBHOI 00pa30BaTEIbHON MPOTrPaMMBl,
npeactaBieHHbIX B DI'OC 00O, a taxxe ¢ yuétom denepanbHoi padboueit
nporpaMMbl Bocriutanus u KoHieniuu npenogaBanus yueOHOro npeaMera
«Du3unkay.
Conepxanue nMporpaMmbl 1o (pu3Mke HarpaBieHO Ha GOPMUPOBAHUE
€CTEeCTBEHHOHAYYHOU IPaMOTHOCTH O0YyYaIOIMMUXCS U OPraHU3aIUI0
u3y4yeHus (PU3NKU Ha JIeITeIIbHOCTHONU OCHOBE. B mporpamme no ¢usuke
YUHUTBIBAIOTCSI BOBMOXKHOCTH Y4€OHOTO IpeAMETa B peaau3aiuu
tpeboBanuit ®I'OC OO0 k miIaHUPyEMbIM JTUYHOCTHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM OOyUYCHUS, a TAKXKE MEKITPEAMETHBIE CBSI3U
€CTEeCTBEHHOHAYYHBIX YUCOHBIX MIPEJIMETOB HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3zoBaHUs.
[Iporpamma no gu3uke ycTaHABIMBAET pacupeiesieHue y4eOHOoro
MaTepuasa o rojgam o0yudeHus (1o Kiaccam), npeiaraetT IpuMepHYIo
MOCIIEIOBATEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
IIPEIMETHOTO COJIEpKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEMH
00ydJaromuxcs.
[Iporpamma no gusuke pa3paboTaHa C IEJIbI0 OKa3aHUsI METOIMYECKON
MIOMOIIY YYUTENIO B CO3/JaHUU paboyveil mporpaMMbl IO y4eOHOMY
IpEIMETY.
®du3zrKa SBISETCS CUCTEMOOOPA3YIOIINM JJII €CTECTBEHHOHAaYYHBIX
y4eOHBIX TPEAMETOB, MMOCKOJIBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE
IIPOIIECCOB M SIBJICHUM, M3y9aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHOMHEH U
dusnueckoi reorpadueit, BHOCHT BKJIa/ B €CTECTBCHHOHAYYHYIO KApTUHY
MUpa, MPEJOCTABIAECT Hanboee sCHbie 00pa3Ilbl MPUMEHEHHSI HAYYHOTO
METO/1a TO3HAHHUSA, TO €CTh CII0C00a MOTyUYEHUs JOCTOBEPHBIX 3HAHUM O
MUpeE.
OnHa 13 TIIaBHBIX 3a71a4 (hU3UdecKoro o0pa3oBaHus B CTPYKTYpe 0OIIETO
o0pa3oBaHUs COCTOUT B JOPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH
U MHTEpeca K HayKe y 00y4arouuxcsl.
N3yuenne ¢puszuku Ha 0a30BOM YpOBHE MPEANOIAraeT OBIaJeHUE
CIEAYIOINMHU KOMIETEHTHOCTSIMH, XapaKTePHU3YIOIUMH €CTECTBEHHO-
HAyYHYIO TPAMOTHOCTh: HAYYHO OOBSCHATD SIBICHHUSI,
OLICHUBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BaHU;



MHTEPIPETUPOBATH JJAHHBIC U UCTIOIH30BaTh HAYUHBIC T0KA3aTEIbCTBA JIJIS
TIOJTYYCHHSI BBIBOJIOBY.

Henu nzyuenust GpuU3MKU HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
onpenaeneHsl B Konnenmuu npemnogaBanus yaeOHoro npeameta «Ousmka» B
oOpa3zoBaTenbHBIX Opranuzanusax Poccuiickoit denepannu, peaan3yromux
OCHOBHBbIE 0011€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON PEIICHUEM
Komnernn MunncrepcerBa npocsemenust Poccuiickoit @enepanuu
(mpotokoin ot 3 aexadps 2019 r. Ne [TIK4BH).

Henu uzyuenus GU3nKu:

nproOpeTeHNEe NHTEpEca U CTPEMIICHHS 00YyJarOIIUXCs K HAYIHOMY
U3YYCHHIO TTPUPO/IBI, PA3BUTHE UX MHTEIICKTYATbHBIX U TBOPUYCCKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/Ie TTO3HaHUs B (popMHUpOBaHHE
MCCIIEJIOBATEIILCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dopMupOBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3ydeHUsI OCHOB
CTPOCHUS MaTepPUH M PyHIAMEHTAJIbHBIX 3aKOHOB (PU3HKH;
(dopMupoBaHUE MPEACTABICHUHN O POIH PU3UKH IS PA3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BHUTHE MPECTaBICHUI 0 BOBMOXKHBIX cepax Oyayiei
npodeccuoHaIbHON 1eATeTbHOCTH, CBI3aHHOM C (PM3HKOM, MOATOTOBKA K
JanbHeHeMy OOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTrkeHue 3TUX 1eJeil MporpaMMbl o (PU3HUKE Ha YPOBHE OCHOBHOTO
ob1rero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CICAYIOIIMX 3a1a4:
nprOOpETeHNE 3HAHUI O JTUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, DIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

NpUOOPETeHNE YMEHUN OMUCHIBATH M OOBICHATH (DU3UUECKHUE SIBIICHUS C
UCIIOJIb30BaHUEM TOJTyYCHHBIX 3HAHUH;

OCBOEHHE METO/IOB PELICHUS MPOCTEUIINX PacuETHBIX 3aa4 C
UCTIOJIb30BaHNEM (PU3HUECKUX MOJIENIEH, TBOPUECKUX U MTPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;
pa3BHUTHE YMEHUW HAOIIOAATh PUPOTHBIE SIBIICHUS U BBITIONHSATH OTBITHI,
nabopaTopHbie pabOThI M SKCTICPUMEHTAIILHBIE UCCIICIOBAHUS C
UCTIOJIb30BaHNEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHMOPMAIHEH HU3HIECKOTO COCPKaHNUSA,
BKJTFOYast HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHNE MH(POPMAIINH;



3HAKOMCTBO cO cpepamu mpoPecCUOHATLHON NeATeIbHOCTH, CBSI3aHHBIMHU C
(U3HKOM, U COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha
JTOCTHKEHUAX (PU3HUECKON HAYKH.

COIEPKAHUE OBYYEHUA

MexanuuyecKkue siBJICHUs

Mexannueckoe nBuxeHue. MarepuanpHasa Touka. Crcrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO IBHKEHUSA. PaBHOMEpHOE
IIPSAMOJIMHENHOE IBHXeHKHE. HepaBHOMEpHOE NPSIMOIMHENHOE IBUKECHUE.
CpenlHsst 1 MTHOBEHHAsI CKOPOCTh TeJla IPYU HEPABHOMEPHOM JIBUKEHUU.
Yckopenue. PaBHoyckopeHHOe NpsMoauHeHoe nBrkeHne. CBoOoaHOE
nagenue. OnbITel ["anumes.

PaBHOMepHOE BUKEHUE 110 OKpyx)HOCTH. [lepnon u yactora oOpanieHus.
JIuneliHasa u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHE.
ITepseiit 3akoH HeroTona. Bropon 3akon Herotona. Tpertuit 3akoH
HeroTona. [IpuHiun cynepno3uiuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJIa TPEHUSI CKOJBXKEHHUS,
CUJIa TPEHUS MOKOs, IPYTre BUbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOHOTO
nageHusd. Jpmkenue manet Bokpyr Connua. [lepBas kocmuueckas
CKOpocTb. HeBecOMOCTh U meperpy3KH.

PaBHOBecue matepuaibHOM TOUKU. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue
TBEPJIOTO Teja ¢ 3aKPEIUIEHHOM OChIO BpaleHus. MomeHT cuibl. LleHTp
TsokecTd. UMnynbece Tena. I3aMeHenrne uMmysibcea.

NMmnynbe cuiibl. 3aKOH COXpAaHEHHSI UMITYJIbCa. PEaKTUBHOE JIBH>KEHUE.
Mexannueckast paboTa ¥ MOIIHOCTh. PaboTa cuit TskecTH, ynpyrocTH,
tpenusi. CBa3b d3HEpruu U padoThl. [loTeHIManbHas SHEprus Tena,

IIOJHATOrO HaJl TOBEPXHOCTHIO 3eMi. IloTeHIInanbHas 3Heprus CKaTou
npyxuHbl. Kunernueckas sHeprus. Teopema 0 KWHHETUUECKON SHEPIUH.
3aKOH COXpaHEHHs MEXaHWYECKOM dHEpruu. Jemoncmpayuu
Habmronenne MexaHM4ecKoro ABMKEHUS Tela OTHOCUTENBHO Pa3HbIX Tel
orcuéta. CpaBHEHUE NIyTEW U TPACKTOPHUI ABMKEHHS OJTHOTO U TOIO K€ TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKEHMUS.
NccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBU)KECHUS.

Habmronenme nBr>keHs Tena Mo OKPYKHOCTH.

HaGmronenre MexaHUYECKHUX SIBJICHUM, TPOUCXOSAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKHU.



3aBUCUMOCTh YCKOPEHHS T€a OT MACCHI TeJla U JCUCTBYIOIIEH HA HETO
cuibl. Habmonenue paBeHCTBa CUIT P B3aUMOJICHCTBUU TET.
N3Menenune Beca Tena npu yCKOPEHHOM JBUKEHHUH.

ITepenaya umityiabca npu B3aMMOJIEUCTBUU TEIL.

[IpeobOpa3zoBanus SHEPTUU NPU B3AUMOJIECHCTBUU TEI.

CoxpaHeHue UMNyJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca Mpu adCOTIOTHO YIPYTOM B3aUMOICHCTBUH.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKON PHEPTUHU MPU JABUKECHUU TEJa MOl ICMUCTBUEM
NpyXUuHbL. JlabopamopHhble pabomul U ONbINMbL

KonctpyupoBanue TpakTa Ajisi pa3roHa U JAIbHEUIIEr0 PABHOMEPHOTO
JBHO>KEHUS IIapUKA WIIN TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUsI OpyCKa WIIA JIBHXKCHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

OrnpeneneHne yCKOpEeHUs Tella MpU paBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka rumnoTe3bl: €Ciu MpU PABHOYCKOPEHHOM JIBIXKEHHUH 0€3
Ha4yaJIbHOW CKOPOCTH IIYTH OTHOCSITCS KaK PsJl HEUETHBIX YHCEIL, TO
COOTBETCTBYIOIIUE ITIPOMEKYTKH BPEMEHHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTHY CHJIBI TPEHUS CKOJIBKEHHUS OT CUJIBI
HOPMAaJIbHOT'O JaBJICHUS.

Omnpenenenne kodphuMeHTa TPSHUS CKOJBXKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TEJIaA 110
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue padoThI CUJIBI YIIPYTOCTH MPU MOIBEME Tpy3a C
MCTIOJIb30BaHUEM HETIOJIBI>KHOTO U TIOJIBHYKHOTO OJIOKOB.

N3ydeHune 3ak0Ha COXpAHEHHUS YHEPTUU.

Mexanuveckue KoJae0aHUs U BOJIHBI

Konebarensnoe nmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
NEPUOJ, YACTOTa, aMIUIUTyAa. MaTteMaTu4eCKUil U PY>KUHHBIA MasSTHUKHU.
[IpeBpaienue 3Hepruu Mpu KoaedaTeIbHOM JBHKEHUH.

3aryxaromue konedanus. BeinyxneHnole konebanus. Pezonanc.
Mexannyeckue BoJHbL. CBOMCTBA MEXaHUUYECKHUX BOJIH. [[ponosibHbIE 1
MOIIEPEYHbIC BOJIHBI. JJIMHA BOJIHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnyeckue BOJIHBI B TBEPJOM TEJI€, CEUCMUYECKUE BOJIHBL.



3ByK. [’ poMKoOCTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. UHppa3Byk u
YIBTPA3BYK. /lemoncmpayuu
HabGmronenue konebaHuil TeN Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI
ynpyroctd. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmroneHne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

Pacnpoctpanenue npoaoibHBIX U MTONEPEYHBIX BOJIH (HA MOJIEIH).

HaGmroneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.
JlabopamopHvie pabomul u onvimol

Ornpenenenue 4acToThl U Meproja KojaeOaHuii MaTeMaTHYECKOr0 MasiTHUKA.
Ornpenenenue 4acToThl U Mepruoa KojaebaHui Npy>XKMHHOTO MasiTHUKA
UccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHU MOABEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJieOaHU TPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH TIeproia KoJeOaHu rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Tpy3a.

OnBbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh MepUoa KoJieOaHun
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

DJIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHBIE BOJIHbI
DIEKTPOMArHUTHOE MOJe. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBa
ANEKTPOMArHuTHbIX BOJIH. [1Ikana 31eKTpOMarHuTHBIX BOJIH.
Hcnonp3oBaHue 371€KTPOMAarHUTHBIX BOJIH 111 COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BonHOBBIE CBOIICTBA
cBera. /Jemoncmpayuu

CBoiicTBa AIEKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol

N3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO MOOUIEHOTO
tenepora. CBeTOBbIE SIBJIEHUS

JlyueBast mogenb cBera. Ictounuku ceeta. [IpsisMmonuneriHoe
pacrnpocTtpanenue ceeta. 3armeHusi Connua u JIlynsl. OTpaxkeHue cBera.
[Tnockoe 3epkano. 3aKOH OTpa)KeHHUs CBETA.

[Ipenomiienue cBera. 3akoH npenomiieHus ceeta. [lonHoe BHyTpeHHee
oTpaxkeHue cBeta. Mcnonap30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX cBeTOBOAaX. JImH3a. Xoa mydeit B muH3e. OnTHyecKas cucteMma
dboToanmnapaTa, MUKPOCKOIIA U Telleckona. ['J1a3 kak onTu4eckas cucTema.



brnuzopykocTh U 1aIbHO30PKOCTh. Paznoxenue 6eoro cBeTa B CIIEKT).
Omnertel HeroToHA. C0KE€HME CIEKTPAJIbHBIX IIBETOB. [[ncnepcus ceera.
Jlemoncmpayuu

[IpsAMosHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

Onrtryeckuil CBETOBO/I.

Xop nydelt B coOuparomei JuH3e.

XoJ JIydeu B pacCEeUBarOIIECH JTUH3E.

[TonyueHnue n300pa>keHH C TOMOIIBIO JTH3.

[Tpunuun necTBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopens riasa.

Paznoxenue 6enoro ceera B CIEKTp.

[Tomyuenue Genoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX I[BETOB.
JlabopamopHvie pabomul u onvlmol

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHUS CBETOBOTO Jiyda OT yrja
nageHus. M3ydenue xapakTepuCTHK U300paKeHUs MpeaMeTa B INIOCKOM
3epkaiie. MccnenoBanue 3aBUCUMOCTH yIJia IPEJIOMIICHUSI CBETOBOIO JIy4a
OT yIJla [aJICHUs] Ha TPAHULIE «BO3LYX—CTEKIION.

[Tonyyenue n3o00paxeHuit ¢ TOMOIIBI0 COOUPAIOIIEH JTUH3HI.
Onpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOW CHITBI COOMparoIIeit
auH3bI. OMBITHI IO PA3JI0KEHUIO 0EJIOT0 CBETa B CHIEKTP.

OnbITHI IO BOCIIPUSITUIO IIBETA MPEIMETOB IPU UX HAOIIOICHUH Yepe3
IIBETOBBIC (DHIIBTPHI.

KBanToBbBIC sIBJICHUS

Omnsitel Pezepdopna u mnanetapuast Mmoziens atoma. Mojens atoma bopa.
Hcnyckanue u nornomeHne ceera atomom. KBaHThl. JIMHEHYaThIE CIEKTPHL.
PannoaktuBHOCTE. Anbha, 6eTa- 1 ramma-usnydenus. CTpoeHHuEe aTOMHOTO
saapa. HyknonHas Mmogens atoMHOro sapa. M3oromnsl. PagnoaktuBHbie
npespaienus. [lepuoa nonypacnaga aTOMHBIX S€ED.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHUSI 3aPsAI0BOIO U MACCOBOTO YHCEII.
DHeprus cBsi3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTruM. Peakiuu cuntesa u
nenenus saep. Ucrounuku sneprun CoJiHIa U 3BE3]T.

SnepHas sHepreTuka. /[elcTBUS paIMOAKTUBHBIX U3JIyYCHUN HA )KUBbIC
OpraHu3MBbl. /Jemoncmpayuu

CnekTpbl U31y4EHUs U MOTJIOCHUS.

CrekTpsl pa3Iu4HbIX ra30B.

CrnekTp Bojmopoa.



HaGmronenne TpekoB B kamepe Buibcona.

PaboTta cuérurika HOHU3UPYIOMINX U3TYYECHHM.

Peructpauus usnyyeHus NpupogHbIX MUHEPAIOB U MIPOIYKTOB.
JlabopamopHvie pabomul u onvimol

HaGnronenue CIIOmHbIX U IMHEWYAThIX CIEKTPOB U3TyUEHUS.
HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY MYTH
(mo pororpadusim).

N3mepenne paairoakTUBHOTO (OHA.

IHoBTOpHTENBHO-00001IAKOIIM I MOYJIb

[ToBTOpUTENHEHO-0000IIAONIMI MOTYIb MPETHA3HAUEH IS
cUCTeMaTH3aluu U 0000IIEHHS TPEIMETHOTO COIepKAHUS U OTbITa
NeSTENbHOCTH, TPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca PU3MKH, a
TaK>Ke U1l IOJrOTOBKH K OCHOBHOMY I'OCY/IapCTBEHHOMY 9K3aMEHY 110
dusnke A7 00y4aroumxcsi, BBIOpaBIIMX 3TOT YU4E€OHBIN MPEAMET.

[Ipu u3ydeHnn JaHHOTO MOIYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTUKEHUE
NPEIMETHBIX U METANPEAMETHBIX TUIAHUPYEMBIX PE3YJIbTATOB 00yUYEHUS,
(opMupyeTcst ecTeCTBEHHOHAY4YHAasi TPAMOTHOCTh: OCBOEHHE HayUYHBIX
METOJIOB UCCIIEI0BaHUS SIBICHUN IPUPOJIbI U TEXHUKH, OBJIaJICHUE
YMEHUSAMHU OOBSACHATH (U3NUYECKUE SIBICHUS, IPUMEHSS TIOTYyUEHHbIE
3HaHUs, pelaTh 3a/1a4, B TOM YUCJIE KaUeCTBECHHbBIE U
HKCIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pa3jielia pealu3yercs
3a CYET TOro, YTO OOYUAIOLIUECS BBINOJIHAIOT 3a/1aHUs, B KOTOPBIX UM
Hpe/IaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HaHUH PAaclO3HaBaTh U HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYXKarollel MPUPOIE U MOBCETHEBHOM KU3HU;
UCTOJIb30BaTh HAYYHbIE METO/IbI UCCIEAOBAHNS (PU3NUECKUX SBICHUIM, B
TOM YHCJIE IS IPOBEPKH TUIIOTE3 U MOIYUEHHUS] TEOPETUUECKUX BBIBOIOB;
OOBSICHATH Hay4YHbIE OCHOBBI HanboJiee BaKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMED, MPAKTUYECKOTO UCITOJIB30BAHUS PA3IUYHBIX
MCTOYHUKOB 3HEPIMH HA OCHOBE 3aKOHA MTPEBPAILCHHS U COXPAHEHUS BCEX
U3BECTHBIX BUJOB SHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O ®U3UKE HA YPOBHE OCHOBHOI'O OBLIETI'O
OBPA30BAHUA

N3ydenune ¢pu3uku Ha ypoBHE OCHOBHOT'O OOIIIETO 00pa3oBaHus HAIIPABICHO
Ha JOCTHKEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.



3)

JIMUHOCTHBIE PE3YJIBTATHI

B pe3ynbTaTte u3ydyeHust pU3UKM Ha YPOBHE OCHOBHOT'O OOIIETr0o
oOpaszoBaHus y o0yyaromierocs OyayT copMupoBaHbl CIEaYIONINE
JUYHOCTHBIE pe3yIbTaThl B YacTU: 1) MaTPMOTHYECKOr0 BOCIIUTAHUSA:
IPOSIBJIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO
poccuickoi pU3NUEeCKON HAYKH;

[EHHOCTHOE OTHOUIEHUE K JJOCTHKEHUSIM POCCUUCKUX YUEHBIX (PU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO-3HAYMMBIX
U 3TUYECKHUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM
JTOCTHKEHUHN (DU3UKWU;

OCO3HAHHE BAXKHOCTU MOPATbHO-3THUECKUX MPUHIUIIOB B JEATEIBHOCTU
y4E€HOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

BOCTIPUATHE ICTETUYECKUX KAYECTB (PU3UUECKON HAYKH: €€ TapMOHHUYHOTO
OCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUSL:

OCO3HaHME IIEHHOCTU (U3MUECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA
NO3HAHMS MUpPa, OCHOBBI Pa3BUTHSI TEXHOJOTH, BaXKHEHIEH
COCTaBIIAIONICH KYJIbTYPbI; Pa3BUTHE HAYYHOU J1I0003HATEILHOCTH,
MHTEpECA K MCCIEI0BATEIbCKON NEATENbHOCTH;

5)¢opmMupoBanus KyJbTYPbI 310POBbS H IMOLMOHAJIbHOI0
0J1aronmoTyumsi:

OCO3HaHHE IIEHHOCTU 0€301acHOro o0pas3a )KMU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TIPABUIJI O€30MacHOT0 MOBEICHUS Ha
TPAHCTIOPTE, Ha I0POrax, ¢ MIEKTPUUECKUM H TETIOBBIM 00OPYIOBaHUEM B
JIOMAIIHUX YCTOBUAX; CHOPMHUPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHUE
CBOETO IIpaBa Ha OLIMOKY M TaKOro K€ IpaBa y ApYyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

AKTHUBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHU3aliK, FopoJIa, Kpas) TEXHOJIOTUYECKOMN 1
COIMAJIFHOM HANPABICHHOCTH, TPEOYIOMIUX B TOM YHUCIIEC U (PU3UIECKUX
3HAHM;

MHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPO(ECCHii, CBA3aHHBIX C (PU3UKOH;
JKOJIOrHY€eCKOr0 BOCIIUTAHUSA:

OpUEHTAIIUS HA MPUMEHEHUE (PU3NYECKUX 3HAHUM JIJIsl pelIeHus 3a7ad B
00J1acTH OKpYXKaIOIIEeH cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OIIEHKH MX
BO3MOXHBIX ITOCHEACTBUH JJIs1 OKPYKAIOLIEH CPEbI;



4)

OCO3HaHHE II100aJTFHOTO XapaKTepa YKOJIOTHISCKUX MPoOIeM U MyTei X
pEIICHMSI;

ajlanTanuu K U3MEHSIIOIUMCS YCJIOBHAM CONMAJIbHON M MPHPOIHOI
cpeabl: MOTPeOHOCTh BO B3aUMOJICHCTBUH TTPH BBIMTOJTHEHUH MCCIICIOBAHUN
U TIPOEKTOB (DM3NYCCKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM
APYTHX;

MOBBIIIICHUE YPOBHS CBOSH KOMITIETCHTHOCTH Yepe3 MPAKTHICCKYIO
NeSATENBHOCTD; MMOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIIC
(GbOopMyITHPOBATH UJCH, TIOHATHS, TUTIOTE3BI O (PU3UICCKUX OOBCKTAX H
SIBJICHUSX;

OCO3HaHKE Ie(PUIIMTOB COOCTBEHHBIX 3HAHWI M KOMIICTCHTHOCTEH B
00yacTH (U3HKY; TUTAHKPOBAHNE CBOETO PA3BUTHSI B IPUOOPETCHUU HOBBIX
(GU3HUYECKUX 3HAHHI; CTPEMJICHUE aHAITM3UPOBATh M BBISBIIATH B3AUMOCBS3U
IPHUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM YHCJIC C UCTIOIb30BaHUEM
(U3HYECKUX 3HAHHIA,

OIICHKA CBOMX JICHCTBUI C yUETOM BIUSHUS HAa OKPYKAIOIIYIO CPEY,
BO3MOXXHBIX TJIOOAJIbHBIX MTOCIICICTBHIMA.

METANPEIMETHBIE PE3YJIBTATbHI

B pesynbTaTte ocBoeHus nporpamMmsl o (pu3uke Ha ypoBHE OCHOBHOTO
obmrero obpazoBaHus y oOydaromierocs: 0yayt chopMUpOBaHbI
MeTanpeIMETHbIE Pe3yJIbTaThl, BKIIOYAIONIME TO3HABATEIbHbIC
YHUBEpPCAJIbHbIE yUeOHbIE EHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCATbHbBIE
yueOHBIC IEUCTBUSI, PETYJISITUBHBIE YHUBEPCAJIbHbIC yUYeOHbIC EHCTBUS.
Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJornueckue A1eMCTBUA:

BBISIBJISITH U XapaKTePU30BATh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB
(SIBJICHMI ); yCTaHABIMBATDH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUSA JIJ1s1 000OIIEHNS U CPAaBHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTPUBAEMBIX (haKTaX,
JAHHBIX ¥ HAOIOJIEHUAX, OTHOCSIINXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITH IPUYUHHOCIIEICTBEHHBIC CBSI3U MPU U3YYCHUH (PU3NUECKUX
SIBJICHUI U TIPOIIECCOB, JIEIaTh BBIBOJIBI C HCIIOIH30BAHUEM JIEyKTUBHBIX U
WHAYKTHBHBIX YMO3aKJIIOUCHUN, BEIIBUTATH TUIIOTE3HI O B3aUMOCBS3SIX
(du3HUECKIX BETUYNH; CAMOCTOSTEILHO BRIOMPATH CIIOCO0 pelieHus
yaeOHOU Pu3nueckoi 3a1auu (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHHS,
BBIOOP Hanboee MOIXOISIIETO ¢ YIETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBaTebckue qeiiCTBUS:
MCITOJIB30BaTh BOTIPOCHI KaK UCCIIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;



MIPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY OTIBIT, HECIOMXKHBI
(u3HYECKH SKCIEPUMEHT, HEOOJIBILIOE HCCIeJOBaHNE (DU3UUECKOTO
SIBJICHUST; OLICHUBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(OPMAILIUIO,
NOJIYYEHHYIO B XOJI€ UCCIEAOBAHUS I SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUS U BHIBOJIBI IO pe3yJibTaTam
IPOBEIEHHOTO HAOJIIOICHUS], ONBITA, UCCIIEAOBAHMS;

POTHO3UPOBATH BO3MOXKHOE JajbHElIee pa3BUTHE (PU3NIECKUX
IIPOIIECCOB, a TAKXKE BBIJIBUTATh MPE/INOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTax. Padora ¢ undopmanmeii:

MPUMEHSATH Pa3IUYHbIC METO/IbI, HHCTPYMEHTHI U 3aMPOCHI MPU MMOUCKE U
otOope nHpOpMaLNK WIN TAHHBIX C YYETOM MPEITI0KEHHON yueOHOH

(du3znueckoi 3a1auu; aHATU3UPOBaTh, CHCTEMATU3UPOBATH U
UHTEPIPETUPOBATH MHPOPMAIINIO PA3IUYHBIX BUJOB U (HOpM
Ipe/ICTaBIICHUS;

CaMOCTOSITEJILHO BEIOMPATh ONTUMAJIBHYIO0 (POPMY MPECTABICHUS
uH(}OpMaINK ¥ WLTIOCTPUPOBATH PEIIaEMbIC 33714l HECIIOKHBIMU
cXeMaMu, JuarpaMMaMu, HTHOW rpaduKoi U MX KOMOMHAIUSMHU.
KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

B X07Ie 00CYKJIeHHs Y4eOHOro MaTepuaiia, pe3yibTaToB Ja00paTOPHBIX
paboT ¥ IPOEKTOB 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYkKIaeMOU TEMBI U
BBICKA3bIBATh UJIEH, HALICJICHHBIE HA PEIICHHE 3a]1a4 U MOAAEP/KaHHE
0J1aroxenaTeNbHOCTH OOIIEHHUS; COMTOCTABIISTH CBOUM CYXKACHHUS C
CYXKICHUSIMU JPYTUX YYACTHUKOB AUAIIOTra, OOHAPYKUBATh Pa3indue U
CXOJICTBO MO3UIINM;

BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATH PE3YIbTaThl BHIIIOTHEHHOTO (PU3UYECKOTO OMBITA
(3KCIIEpUMEHTA, UCCIIEIOBAHUS, TPOCKTA).

NOHUMATh U HUCTHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U MHJIUBUAYaJIbHOU
paboThI MPU PEIICHUH KOHKPETHON (DU3UIECKOM TPOOIeMBbI;

IPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBAThH JEHCTBUS 11O
e€ TOCTHKEHUIO: pacIpeIeIsiTh POIU, 00CYKIaTh MPOILIECCHI M PE3yIbTaThI
COBMECTHOM paboThI, 0000111aTh MHEHHUSI HECKOJIbKUX JIIOJICH;

BBITIOJIHSITH CBOIO YaCTh pabOThI, 1OCTUTasi KAYECTBEHHOT'O pe3yJibTaTa Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C IPYTUMHU YJI€HAMHU
KOMAaH/IbI; OIEHUBATh KA4€CTBO CBOETO BKJIA/Ia B OOIIHI MPOAYKT IO
KPUTEPHUAM, CAMOCTOSITEIbHO CHOPMYJIUPOBAHHBIM YYACTHUKAMU
B3aMMOJICICTBUSL.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHUS
Camoopranuzanus:



BBISBJISATH IPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUAX, TPEO YIOIIIX
JUISL perieHus: PU3nuecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3TMYHBIX MOAX0AX MPUHSATHS PEIICHHMA
(MHIUBHyaTbHOE, IPUHATUE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN
rpymnmnoi);

CaMOCTOSITEIILHO COCTaBISATh AJITOPUTM pellieHUus PU3NYECKOH 3aauu Win
IUTAHA UCCIIEOBAHUS C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH Mpe/jiaracMble BapUaHThl PEIICHUH;
JieNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYAllUH U MPEJiaraTh IjiaH €€ U3MEHCHHUS;
OOBSCHSATH MPUIMHBI JOCTIKECHUS (HEOCTHIKCHHUS ) PE3YJIbTaTOB
NeSATeIbHOCTH, J1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JICITCILHOCTH (B TOM YHUCJIC B XOJI BBITTOJTHCHHSI
(du3MUecKOro ucciae0BaHus WIK MPOEKTa) HA OCHOBE HOBBIX
00CTOATENbCTB, M3BMEHUBIINXCS CUTYAIIUM, YCTAHOBIIEHHBIX OIHOOK,
BO3HUKIIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIN U YCIOBHUSIM.

CTaBUTH €01 HA MECTO JIPYTOro 4ejJoBeKa B XOJ€ CIopa WM IUCKYCCUM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTOro.
IpU3HABATh CBOE MPABO HA OMIMOKY MPH pelleHud GU3NIEeCKuX 3a7ad Uiu B
YTBEPKJICHUSAX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.
HNPEAMETHBIE PE3YJIBTATBI
K xoHniry 00y4eHus: mpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OoTpaXkaTh COPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMEHHM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepuaibHas TOUKa,
TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHUUECKOTO JIBIKEHUS, edopmarius

(ympyrasi, IiiacTU4eckas ), TpeHUe, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
HEBECOMOCTb U MEPETPY3KH, LIEHTP TKECTH, aDCOITIOTHO TBEPOE TEIO,
LEHTp TSKECTU TBEPJOTO TEJIa, PABHOBECHE, MEXaHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMATrHUTHBIE BOJIHBI, IIIKaJIA
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TaIbHO30PKOCTh, CTIEKTPHI
UCITyCKaHUS U TIOTJIONIEHNs, anb(da, 0eTa- 1 raMMa-u3ITydeHHs], U30TOIIBI,
siepHasi YHEPTETUKA;
pasnuyaTh sIBICHUS (PABHOMEPHOE U HEPAaBHOMEPHOE MPSMOIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPAMOJIMHEITHOE ABUKEHNE, CBOOOTHOE
naJieHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, pEaKTUBHOE JIBIDKEHUE, KOeOaTeTbHOE ABIKCHHE (3aTyXaloNue U
BBIHYKJICHHBIE KOJIEOaHUSs), p€30HAHC, BOJTHOBOE JIBUKEHUE, OTPAKECHUE



3BYyKa, MPSMOJIMHEHHOE pacIipOoCTpaHEHUE, OTPAKCHHIE U MPETIOMIICHUE
CBETa, OJTHOEC BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHUE OCIIOTO CBETa B
CHIEKTP ¥ CIIOKCHHE CTICKTPAIBHBIX IIBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAS
PaaOaKTHBHOCTH, BOSHUKHOBEHHE JTMHEHIATOTO CIIEKTPa U3ITYICHHS ) 110
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUIECKOE ABICHUE;

pacrmo3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUCCKHUX SIBIICHUN B
OKpYyXaromeM Mupe (B TOM 9uciie (PU3NIECKUe SBICHUS B TIPUPOJIC:
NIPWINBBI U OTJUBEI, IBMKCHHE IIaHET COTHEYHON CUCTEMBI, PEaKTHBHOE
JIBUKEHUE )KMUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMH, X0, I[BETa TEI,
ONITUYECKHE SIBJICHHS B TIPUPOJIC, OMOJIOTHUECKOE JISHCTBHUE BUIUMOTO,
yIbTPaUOICTOBOTO U PEHTTEHOBCKOT'O M3TYYCHUH, €CTECTBCHHBIN
PaMOaKTUBHBIN (OH, KOCMHUYECKHE JIYUH, PAJMOAKTHBHOC H3TYUCHUE
IPUPOTHBIX MUHEPAJIOB, JICHCTBUE PAIMOAKTUBHBIX U3JTYUCHUIN Ha
OpraHu3M YeJIOBeKa), IPU 3TOM IEePEBOAUTH MPAKTHYCCKYIO 3a/1a4y B
y4eOHYI0, BBIJICIATh CYIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (PH3UICCKUX
SIBJICHUI;

OIKCHIBATh U3yUEHHbIE CBOMCTBA Tel U (PU3UUYECKUE SBIICHUS, UCTIONIb3YSI
¢u3nueckre BeIMYMHBI (CPEAHSST U MTHOBEHHAs! CKOPOCTH Tella MpHu
HEPABHOMEPHOM JBUKEHUU, YCKOPEHHUE, TIEPEMEILICHHE, ITyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJla YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE
CBOOOTHOTO TMA/ICHMUS, BEC TeJa, UMITYJIbC Tea, UMITYJIbC CHIIBI,
MexaHu4deckas paboTa ¥ MOIHOCTb, MOTEHIIMATbHAS YHEPTUS TeJa,
MOJTHATOTO HAJ TOBEPXHOCTHIO 3€MJIU, TOTCHITMAIbHASI SHEPTHS CHKATON
NPYXUHBI, KHHETHYECKasi YHEPTHs, TTOJIHA MEXaHUYECKast SHEPTHsl, IEPUOJ
M 9acTOTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETA, MOKA3aTeINb MPEIOMIICHUS CPEJIbl), IPY OTIHCAHUH
MPAaBIIBHO TPAKTOBATH (DU3MUECKUIN CMBICI UCTIONH3YEMbIX BEJTUYHH,
0003HaueHUS U eAUHUITBI (PU3NIECKUX BEIMYNH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY C IPYTUMH BEITMYUHAMH,
CTpOUTH TpahViKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepru30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBIICHUS U MPOIIECCHI,
UCTIOJNIb3YS 3aKOH COXPAHEHUS YIHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHHUS,
MIPUHIIAT CYTIEPTIO3UITUHN CUJI, IPUHITUTT OTHOCUTENbHOCTH [ anmies, 3aK0HbI
HproTOHA, 3aKOH COXpaHEHUS UMITYJIhCA, 3aKOHBI OTPKCHUS U
MIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHECHHUSI 3apSJOBOTO M MACCOBOTO YHCEIT
MIPH SIICPHBIX PEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHIE;



O0O0BSACHATH (PU3NYECKUE MTPOLIECCH U CBOIMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyalluil TPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbIABIIATh
MPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB ¢ OMOPON Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THBIC 3aJja4uu (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3YS 3aKOHBI U POPMYJIbI, CBA3bIBAIONINE (PU3UUECKUE BEIMUMHBI: Ha
OCHOBE aHaJn3a yCJIOBUA 33Ja41 3alUChIBATh KPATKOE YCIOBUE, BHISBIISATH
HEJO0CTAIOIME WU U30BITOYHBIE JJAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE JJIsl PEIICHHMS], POBOJAUTH PACUYETHI U OLICHUBATh
PEANMCTUYHOCTh OJYYEHHOT'0 3HaU€HUs (PU3HUECKON BETUUMHBI,
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MTPU MOMOIIU
($u3MUECKUX METO/I0B, UCIIOJIb3Ysl ONMUCAHUE UCCIEOBAHUS, BBIIETISATh
IpoBepsieMOe MPEINONIOKEHNE, OLICHUBATh MPABUIBHOCTh MOPAJIKA
IIPOBEJICHUS UCCIEAOBAHMS, 1€NIATh BEIBOIbI, MHTEPIIPETUPOBATD
pEe3yNbTaThl HAOMIOICHHUI U ONIBITOB;

IPOBOAMUTH OMBITHI 10 HAOIIONEHUIO (PU3UUECKUX SABICHUM WU (HU3MUECKUX
CBOICTB TeJ (M3yueHue BToporo 3akoHa HpioToHa, 3aKOHA COXpaHEHUS
SHEPTUH, 3aBUCUMOCTb NEpUO/Ia KoJieOaHU NPy KMHHOTO MasiTHUKA OT
MAacChl Ipy3a 1 KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIATY IbI
MaJsbIX KoJIeOaHUM, TPSIMOJIMHEHHOE PAacTIPOCTPAHEHHUE CBETA, Pa3IoKEeHUe
0eJioro cBeTa B CIEKTpP, U3YUCHHE CBOMCTB M300pa)KEHUs B IJIOCKOM
3epKaJie U CBOMCTB N300payKeHU MpeaMeTa B COOMpAIOIIeH JINH3eE,
HAOJIIOICHHUE CIUTONIHBIX U TUHEHYATHIX CIICKTPOB U3TyUCHUS ):
CaMOCTOSITEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyAOBaHMs, ONUCHIBATH X0/l OTIBITA U €T0 PE3yJIbTAThI, POPMYIUPOBATH
BBIBO/IbI; TPOBOAUTH IPH HEOOXOJAUMOCTH CEPHUIO IPSAMBIX U3MEpPEHUil,
OTIpesieNIsisl Cpe/lHee 3HaUCHUE U3MepseMOoi BeUnHBbI ((HOKyCHOE
paccTostHME COOMpPArOIIeH IMH3bI), 000CHOBBIBATH BHIOOP cI1oco0a
u3MepeHus (M3MEepUTEIHLHOTO MPUdopa);

IPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIHUUH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH, IEPHOJA
KoJIeO0aHMIT MAaTEeMAaTUYECKOTO MAsITHUKA OT JITTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpPa)KE€HHUsSI CBETA OT yriia MaJeHUs U yIjia IPEeJIOMIICHHUS OT yIJia MaieHus):
IJIAaHUPOBAThH UCCIIEA0BAHUE, CAMOCTOSTENIBHO COOUPATh YCTAHOBKY,
(GbUKCUPOBaTh PE3YIAbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEIIMUUH
B BUJIe TaOnuIl U rpaduKoB, JAENaTh BBIBOJBI [10 PE3yJIbTaTaM UCCIIECIOBAHMUS;



MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BETUYUH (CpeTHss
CKOPOCTb U YCKOPEHHUE TeNa NpU PaBHOYCKOPEHHOM JABUKEHUH, YCKOPEHUE
CBOOOIHOTO Ma/ieHus, )KECTKOCTH MPYKUHBI, KOO OUIIMEHT TPEHUS
CKOJIbKEHHMSI, MEXaHnYecKas paboTa U MOIIHOCTh, YaCTOTa U MEePUO]
KoJIeOaHMI MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB, ONTUYECKasl CUJIa
coOuparouieH JIMH3bI, PaANOAKTUBHBIN (OH): MIIAaHUPOBATH U3MEPEHMUS,
coOMpPAaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIIIOJHATH U3MEPEHUS,
Cleys MPeaaoKeHHOW HHCTPYKIIUH, BEIYUCIATh 3HAYCHHE BETUYHHBI U
aHAJIM3UPOBATDH MOJTYUYEHHBIE PE3YyJIbTAaThl C YUETOM 3aIaHHOM MOTPEIIHOCTH
U3MEPEHN;

coOJI01aTh IPaBUIJIa TEXHUKH 0€30MaCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIC MTPU3HAKU U3YYCHHBIX (DU3MUECKUX MOJIEICH:
MaTepHalibHas TOUKa, aDCOJIIOTHO TBEPOE TENO, TOUCUHBINH UCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJIJaHETapHasi MOJIEIb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOTO $]1pa;

XapaKTepH30BaTh MPUHIIUITBI ICHCTBUS U3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIUJOMETP, JATUYUKH MOJIOKEHHUS, PACCTOSHHS U YCKOPEHUS, paKeTa,
HXO0JIOT, OUKH, IEPUCKOIL, (hOTOAMNTIIAPAT, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, I03UMETp, Kamepa Bunbcona), ucrnonb3ys 3HaHUS O
CBOMCTBaxX (PU3NYECKUX SIBIICHUN U HEOOX0AuMbIe (pr3ndeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTUYHBIE PUCYHKH U3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKHUX MTPOIIECCOB MPHU
pelIeHNH Y4eOHONPAKTUYECKHUX 3a]1a4, ONTUYECKUE CXEMBI JIJIsl TOCTPOCHUS
N300paKEeHUH B IJIOCKOM 3€pKajie M COOMpAroIIei JINH3E;

HOPUBOAMUTD MPUMEPHI (HAXOAUTh HHYOPMALIHMIO O IpUMeEpax) MPaKTUYECKOTO
UCTOJIb30BaHU PU3NUECKUX 3HAHUN B TOBCEAHEBHOM KU3HU IS
obecrieueHus: 6€30MaCHOCTH MPU 00paIeHUuu ¢ TPUOOPAMH U
TEXHUYECKUMU YCTPOHCTBAMHU, COXPAHEHHS 3/J0POBbs U COOJIIOICHUS HOPM
HKOJIOTMYECKOr0 TIOBEICHUSI B OKPYXKAIOUIEH Cpele;

OCYILECTBIIATH MOUCK HHPOPMAIUU (PU3NUECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIUPYS MOMCKOBBIN 3alIpoc, HAXOIUTh
YT OIPEAETICHHs TO0CTOBEPHOCTH MOJIYyUYEeHHOU HH(OPMALIMK HAa OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIOJIb30BaTh MPH BHITIOIHEHUH Y9€OHBIX 3aJaHUI HAyYHOTIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COACPKaHMs, CIIPAaBOYHBIC MAaTEPUaIbl, PECYPCHI



CCTHU I/IHTepHeT, BIaACTDb HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TCKCTA,

npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO31aBaThb COOCTBEHHBIC MUCbMEHHEIC U YCTHBIC COO6IIICHI/I$I Ha OCHOBC

UH(GOPMALIK U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO CONEepKAHUS,

NyOJIMYHO MPEACTABIATh PE3YIAbTaThl IPOCKTHON MIIM HCCIEI0BATEIbCKOM

NESITEIIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BaTh U3YYEHHBIN ITOHATUNHBIN

anmnapar “u3y4yaeMoro paszena (pU3MKu U CONPOBOXKAATh BHICTYIUICHHUE

npe3eHTauei ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.

Tema

Koa-
BO
4acoB

JlaTa
3amianup | PakTHy
OBaHHaA eckast

Pa3znen 1. Mexannyeckue AiBJICHUSA

1.1 | Mexannueckoe IBUKEHHUE U CIIOCOOLI €r0
OITMCaHUs

1.2 | BzaumonencTBue Tl

1.3 | 3aKoHBI COXpaHEHHUS

Hroro no pasaeay

Pa3zgea 2. Mexanndeckue Ko0J1e0aHUA M BOJTHBI

2.1

Mexanndeckue KoaecOaHus

2.2

MexaHn4yecKHUe BOJIHHEI. 3By1(

Hroro no pasgeay

Pa3nen 3. Di1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1

QHGKTPOMaFHI/ITHOG I10JIC U
QJICKTPOMArouTHBIC BOJIHEBI

Hroro no pasueay

Pa3nes 4. CBeToBbIE IBJICHUSA

4.1 | 3akoHBI pacIIpOCTPAHEHUS CBETA
4.2 | JIuH3BI ¥ ONITUYECKHUE TPHOOPHI
4.3 | Paznoxkenne 0eIoro cBeTa B CIEKTP

Hroro no pasaeny

Paznen 5. KBanroBble sIBJIeHUS

5.1 | UcnyckaHue U MOTJIOLIEHNE CBETA
aTOMOM

5.2 | CtpoeHne aTOMHOTO sipa

5.3 | SnepHble peakuu

Hroro no pasaey

IToBTOPUTEIHHO-0000 1A NI
MOIYJIb

IToBTOpenue u 06001IeHNE

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME







