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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHoro mpenmera «Dusnkay (mpeamerHas 0o1acth «EcTecTBeHHOHAYYHBIE
NpeMEThI») Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBliecHa Ha OcHoBe TpeOoBaHMii K
pe3yabTaTaM OCBOEHHS MPOrpaMMbl OCHOBHOT'O 001ero oopasoBanus denepaibHOro rocy1apCTBEHHOTO
00paszoBaTeNbHOr0 CTaHAapTa OCHOBHOTO 001Iero oopazoanus (mamee — GI'OC O00), DenepanbHOM
00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO o0miero obpazoanus (nanee — @OIT O00), DenepanbHOi
paboueli mporpaMMsl 1o yueoHoMy npeamety «Duznka» 6a30BbIil ypoBeHb (nanee — OPII «Dusukay), a
TakKe OPHEHTUPOBAHA HA IICNIEBBIC MPHOPHUTETHI, CPOPMYIUpPOBaHHBIE B (QenepalbHON pabodeit
porpaMMe BOCITUTAHHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

®usnka SBISETCS CHCTEMOOOPA3yIOMIMM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, OUOJIOTHEH,
acTpoHOMHEH W (Qu3MYeckord reorpadueil, BHOCUT BKJIAJl B C€CTECTBEHHOHAYYHYIO KapTUHY MHDA,
MPeI0CTaBIsIeT Haubosee sICHble 00pa3libl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
MOJIYYSHHS JOCTOBEPHBIX 3HAHUI O MUpE.

Opna U3 TIaBHBIX 33734 PU3NYECKOro 00pa30BaHMs B CTPYKType 0011ero o0pa3oBaHus COCTOUT B
(bopMHUPOBAHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH U MHTEpECa K HayKe y 00y4YaroImuXcs.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

N3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  TpEAINoONaraeT  OBJIAACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYI0 I'PaMOTHOCTB:!
— Hay4YHO OOBSICHATDH SBJICHHUS;
— OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BaHMS;
— MHTEpIPETUPOBATh JAHHBIE U UCIIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA IS [TOJIyYE€HNUS BEIBOJIOB.
Llenu u3yueHust pU3MKU Ha ypOBHE OCHOBHOT'O 001Iero oopa3zoBaHus onpesaeneHsl B KoHnenuuu
npenofaBaHus ydyeOHoro mpenmera «@Pusuka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
denepauy, peaau3yoLUMX OCHOBHbIE 00IIe00pa3oBaTelbHble MPOrPaMMBbI, YTBEP)KIEHHON pelleHueM
Komnernn MunucrepctBa npocsenieHusi Poccuiickoit deneparuu (mpotokoa ot 3 aexadps 2019 1. Ne
[1K4BH).
[enu nzydyenust pusuku:
— IpUOOpeTeHHe MHTEepeca U CTPEeMIICHHs 0OYUYaIOUIMXCsl K HAyYHOMY HM3YYEHUIO MPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
— pa3BUTHE MpPEICTaBICHUM O HAyYHOM METOJE IO3HaHUA U (POpMHpPOBaAHHE MCCIIEIO0BATEIHCKOTO
OTHOUICHUSI K OKPYXKAIOLIUM SIBJICHUSM;
— (opMupOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3ysbTaTa M3y4YeHHsS OCHOB CTPOCHHs MaTepuH U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKY;
— (opmupoBaHUE IPEACTABICHUN O POIN GUMKH JIJIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHIL;
— pa3BUTHE MpPEICTABICHUA O BO3MOXHBIX cdepax Oyaymeidl npodeccuoHanbHON eATeNbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.
JlocTikeHnne 3TUX 1ejeid mporpammbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
o0ecrieunBaeTcs peleHrueM CIeAyoIuX 3a1ay:
— mpuoOpeTeHHe 3HAHMH O JUCKPETHOM CTPOCHMM BEIIEeCTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
— IpUOOpETEHHE YMEHMH ONMCHIBATH U OOBSICHATh (U3NYECKHUE SBJICHUSA C MCIOJIB30BaHHEM
MOJTYyYECHHBIX 3HAHU;
— OCBOCHHME METOJIOB PELICHHs MPOCTEHIINX pacu€THBIX 3a/Jad C MCIOJIb30BaHUEM (PH3MUECKUX
MOJIEJI€H, TBOPUECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;



— pa3BUTHE YMEHH HAOJIIOAaTh MPUPOIHBIC SBJICHUS M BBIMOJHATH ONBITHI, TaOOpaTOpHBIE PabOTHI U
AKCIIEPUMEHTAIBHBIE HUCCIICOBAHUS C UCTIOIH30BAHUEM HU3MEPHUTEIBHBIX TPUOOPOB;

— ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIHEeH PU3NUECKOTO COJEPKaHusl, BKIIOYas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUSX (QU3UKH, aHAIHU3 H KPUTUIECKOE OIICHUBAaHKUE WH(OPMAIINH;

— 3HAaKOMCTBO CO cdepaMu TpOPEeCCHOHATBHON JIEATEILHOCTH, CBS3aHHBIMH C (U3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKECHHSIX (PU3UICCKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha u3ydenue ¢pusuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUsI OTBOIAUTCS
238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
kiacce — 102 yaca (3 yaca B Heen0).



COILEPKAHHUE YYEBHOI'O NIPEJIMETA
7 KJACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPA.

®dusnka — HayKa o npupojie. SABnenus npupopl. usznyeckue sIBICHUSA: MEXaHUUYECKHUE, TEIUIOBbIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuunHbl. M3mepenune pusndecknx penndynd. Ousundeckue npubdopsl. [TorpemHocTs
u3MepeHnil. MexayHapoaHas cucTeMa €IMHULI.

Kak ¢usuka m apyrue ectecTBEHHBbIE HAyKH HM3Yy4aloT Hpupody. EcTecTBeHHOHayuyHBIH MeETOX
MO3HAHMS: HAOJIOJIEHUE, TMOCTAaHOBKA HAyYHOTO BONPOCA, BBIIBMKEHUE THIIOTE3, SKCIEPUMEHT I10
IIPOBEPKE TUIIOTE3, O0BSICHEHHE HaOI01aeMoro siBieHus. Onucanue PU3NYecKuX SBICHUH C MOMOIIBIO
MOJEIICH.

Hemoncmpayuu.

MexaHnuueckue, TEII0oBbIe, IEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenue UeHbl JeIeHUS HIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

W3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TEIa.

Omnpenenenue pasMepoB MajbIX TEN.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBI.

[IpoBeneHne wuccneqoBaHUs MO TMPOBEPKE THUIOTE3bI: JAIBHOCTH MOJETA IIApUKA, MYIICHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JbIle BHICOTA ITYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelIECTBA: aTOMbl M MOJEKYNbl, UX pa3Mmepbl. ONbITHI, J0Ka3bIBAIOIINE TUCKPETHOE
CTpOECHHE BEIECTBA.

JIBrxkeHue yactull BemecTa. CBsA3b CKOPOCTH JIBHXKEHHS YacTHIl C TeMmneparypoid. bpoyHoBckoe
nBkenue, muddysus. BzanmoelcTBre 4acTUIl BENECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSTHHSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAITMYECKHX)
Tel. B3anmMoCBsi3b MEXIy CBOMCTBAMH BEIIECTB B Ppa3HBIX arperaTHbIX COCTOSIHHSIX H  HX
ATOMHOMOJIEKYJIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue muddysum.

Habmtoienue siBieHuid, 00bACHIIONINXCSA MPUTSHDKEHUEM HITM OTTATKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa aroma METOAO0M PsiIOB (C UCToNIb30oBaHueM (hoTorpaduwii).

OMBITHI 110 HAOTFOACHHUIO TEMIIOBOTO PACITUPEHHUS Ta30B.

OnBITH O OOHAPYKEHHUIO TEHCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe nBMKeHHE. PaBHOMepHOe M HepaBHOMEpHOe nBMkeHue. Ckopoctb. Cpemnss
CKOPOCThH NMPU HEPABHOMEPHOM JIBIKCHHH. PacuéTt myT 1 BpeMEeHH JIBHKCHHS.

SlBnenue wHepnuu. 3akoH MHEpUUH. B3aumoneicTBHE Ten Kak NPUYMHA M3MEHEHUsI CKOPOCTHU
JIBIDKCHUST Tell. Macca kak Mepa WHepTHOCTH Tena. [lmoTtHocTh BemiecTBa. CBS3bp IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00hEMA BEIECTRA.

Cwita Kak XapakTepUCTUKA B3anMoAencTBrA Tesl. Cuita ynpyrocTt U 3akoH ['yka. 3mepenue cuibl
C MOMOIIbI0 TUHAMOMETpA. SIBJIEHHE TATOTEHUS M cuia TskecTu. Cuila TSHKeCTH Ha APYruX IUIAHETax.
Bec tena. HeBecomocTh. CrioxeHne CHJI, HAIIPaBICHHBIX MO OJHOM MpsiMOil. PaBHOIEWCTBYIOIIAs CHII.
Cuia Tpenusi. TpeHue CKoJIb>KEHUs ¥ TpeHue MoKosi. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro IBHKEHUS Tela.

N3Mepenne CKopoCTH MPSMOIMHEUHOTO ABUKEHHS.



Habmtoienue siBieHUs] UHEPIIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMO/ICHCTBHHM TEll.

CpaBHeHHME MacC MO B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.

Jlabopamopnwvie pabomot u onvimeol.

OrpezesieHre CKOPOCTH PAaBHOMEPHOTO JIBIXKEHHUSI (IIapuKa B JKUJIKOCTU, MOJEIH JIEKTPUIECKOTO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpyCcKa WK LIapyKa 110 HAKJIOHHOM MJI0CKOCTH.

Ornpezenenne mI0oTHOCTA TBEPIOTO TeEA.

OnBIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsKeHus (edopMalivu) Ipy>KUHbBI OT MPUII0KEHHOM
CHUJIBI.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXEHHUS OT Beca Tejla M Xapakrepa
COIPUKACAIOLINXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIICHUSI W yBEJIMYCHHs JaBiieHus. JlaBieHue raza. 3aBUCHMOCTH
naBjieHUs ra3a OT o0wnéma, TemmepaTypsl. llepemada naBneHust TBEPABIMU TeNaMH, XHUAKOCTAMU H
razamu. 3akoH [lackamns. [THeBMaTuueckue MamuHbl. 3aBUCUMOCTH JIaBJICHUS JKMJIKOCTH OT TJIYOWHBI.
['unpocratndeckuii napanokc. Coobmaroniuecs cocynsl. ['unpaBinueckre MeXaHU3MBI.

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpudYnHbBI CyIeCTBOBaHHUS BO3IYIIHOW OOOJOYKH
3emnu. Omnbir Toppuuennu. HW3mepenue armochepHOro naBieHUs. 3aBHCHUMOCTh aTMoc(hepHOro
JABJICHHS OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! A1 u3MepeHus: arMocEpHOTO AaBJICHUS.

JleiicTBHE JKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teno. BrITankuBaromas (apXuMmeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo061maronirecs: CoCy/sl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKMBAIONICH CHIBI OT 00bEMa MOTPYKEHHON dYacTH Tela W IJIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue mnnaBaHUS TeN: IUIABaHUWE WIM TOTPY)KEHHE Tel B 3aBHCHUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnuvie padbomot u onvimol.

HccnenoBaHue 3aBUCMMOCTH Beca Tefia B BOJIe OT 00bEMa MOTpy:KEHHOM B )KUJKOCTh YaCTH Teja.

Onpenenenrie BEITATKUBAIONIICH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIBI, AEHUCTBYIONIEH HA TENO B KUAKOCTH, OT MAacChl
Tena.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTbh BBITAJIKUBAIOIIECH CUJIbI, JEHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT 00bEMaA MOTPYKEHHOHN B KUAKOCTH YaCTH TeJIa M OT TJIOTHOCTH KUIAKOCTH.

KoHcTpynpoBanue  apeomeTpa WIM  KOHCTPYMpPOBAaHHUE  JIOAKM U OINpeaeneHue e
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexannueckasi pabora. MOITHOCTb.

[IpocTeie MeXaHM3MBI: pbIYAr, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHS phIuara.
[Ipumenenue mpaBuiIa paBHOBeCHs pbluara kK O0ky. «3osoToe mpaBuiao» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprusd. Knnernueckas u noteHiuanbHas 3Heprus. [IpeBpanienue ogqHOro Buaa
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpPAaHEHUS SHEPTUH B MEXAHHUKE.



Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeul.

Onpenenenne padOTHI CWIBI TPEHHS TPU PABHOMEPHOM JABW)KCHHH Tela IO TOPU30HTAILHOM
MOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblUara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTHHU.

8 KUIACC

Pa3gen 6. TensioBbIe sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpuru CTpOEHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB U MOJIEKYJ. OnbITel,  NOATBEPKAAIOUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKUHETUUECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO W Ta3000pa3HOro COCTOSHMN BemecTBa. Kpucrammuueckue u
amop¢ubie Tenma. OOBSCHEHUE CBOHCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEJN HAa OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKON Teopur. CMauyuBaHUE U KalWJUISIPHbIE siBJIeHUA. TemioBoe pacuiupeHue u
cXKaTue.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHUKEHUS 4acTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW JHEPruu: TeIvloneperadya W coBepiieHue padoTel. Buibl
TEIJIONEepeIauu: TEIIONPOBOAHOCTh, KOHBEKIUSA, U3JIyYCHHE.

KonuyecTBo Ternotsl. Y aenbHas TEIJIOEMKOCTh BEIIeCTBa. TerIo00MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TerioBoro Oananca. IlnaBneHue u OTBepIeBaHUE KPHUCTAUIMYECKUX BEIIECTB. YENIbHAA
Teriota raBieHus. [lapooOpasoBanne u koHueHcarnus. Vcnapenwe. Kumenuwe. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHUS OT aTMOC(HEpPHOT0o JaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMSL.

[Tpuntuner pabotsl TernoBbix apurarenedt KIIJ| TeroBoro neurartens. TemmoBele nBUratenud u
3alllMTa OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS DHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBHKEHUS.

Habnronenue nudysuu.

HabGmronenue siBeHnit cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro pacuvpeHus Ted.

N3menenune naBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIAXKICHUH.

[IpaBuna n3mMepeHus TeMiepaTypsl.

Bunasl Terionepenayn.

OxJaxaeHne mpyu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HaOmronenne Kuneuns.

HabnroneHre mocTosHCTBa TeMITepaTyphl IpHU TIABJICHUU.

Mogenu TeIIOBLIX NBUTaTENIEH.

JlaboparopHble pabOThI U OTIBITHI.

OnbITHI 10 OOHAPYKEHHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

OmnpeneneHue NaBICHUS BO3IyXa B OAJUIOHE IIMPUIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUSI BO3/yXa OT €ro o0b&Ma W HarpeBaHUs WIH
OXJIAXKICHUSI.



[IpoBepka TUMOTE3BI JTUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUUYCCKOM
TpyOKe OT TeMIIepaTyphl.

Habmionenue m3MeHeHUsi BHYTPEHHEH SHEpPruu Tejna B pe3ylbpTaTe Teruioneperadyd U padoThI
BHEIIHUX CHUII.

HccnenoBanue sBiIeHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueii BOJIBI.

OmnpezneneHue KOJWMYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH TIpH TEII0OOOMEHE ¢ HarpeTbiM
METAITMYECKUM LUIMHIPOM.

Onpenenenue yieabHONU TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paszgen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Tel. JlBa poaa 3lIeKTpUUYECKUX 3apsiioB. BzaumMoaeiicTBue 3apsiKeHHBIX Te. 3aKOH
Kynona (3aBUCUMOCTb CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BEIUYMHBI 3apsOB U PACCTOSHUS
MEXy TEJIaMH).

Onektpuueckoe mone. Hanpsok€HHOCTh anekTpudeckoro mois. [lpuHnum cynepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIeMEHTapHBIA siekTpudeckuil 3apsn. CrpoeHue artoma.
[IpoBOgHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKU TOK. YCIIOBUS CYILECTBOBAHUS 3JIEKTPUYECKOro TOKa. MICTOUHMKM MOCTOSHHOIO
TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUI TOK B
KUJKOCTSX U razax.

Onekrpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampspkeHue. ConpoTHBJIEHHE NMPOBOAHMKA.
VYaensHOe compoTHuBIeHHE BemiectBa. 3akoH Owma jans  ywyactka wnenu. IlocnepoBaTenbHoe U
napauieIbHOE COeIMHEHUE TIPOBOIHUKOB.

PaGota m MOIIHOCTH 3JeKTpuueckoro Toka. 3akoH JDxoyms—JleHna. DnekTpuyeckue LEeNU U
NOTPEOUTENH IEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

ITocrositHHBIE MarHUTHL. B3anMozeiicTBre NMOCTOSHHBIX MAarHUTOB. MarHutHoe mnoje. MaruutHoe
noJyie 3eMJId M €ro 3HadeHue I Ku3Hu Ha 3emsie. OnbIT Dpcreaa. MarHuTHOE ToJie SJEKTPUUYECKOTO
ToKa. [IpuMeHeHne 311eKTpOMarHuToB B TEXHUKE. JleficTBE MarHUTHOTO IIOJIsI HA MPOBOJHUK C TOKOM.
DNeKTpoBUTaTENb OCTOSIHHOTO ToKa. Vcrosib30BaHne 3JIeKTpoIBUraTeNlel B TEXHUYECKUX YCTPOMCTBaxX
Y Ha TPAHCIOPTE.

Onbitel @apajnes. SIBreHHe AIEKTPOMAarHUTHON MHIAYKIMU. [IpaBuno JleHna. DnexkTporenepaTop.
CriocoObl MosTyyeHHs] 3JEKTPUUECKOW HSHEpPruu. DIEKTPOCTAHLUUM Ha BO300HOBISIEMBIX HCTOYHHKAX
SHEpPTUHU.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.

YCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

OnexTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEeHHMsI AJEKTPUUECKUX 3apsIOB.

ITpOoBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHe CUIOBBIX JIUHUI 3JIEKTPUUECKOTO TOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"a30BbIii pazps.

W3MepeHue cuibl TOKa aMIIEpMETPOM.

H3mepenue 37eKTpUUecKOTo HAMpsKEHUS! BOIBTMETPOM.

Peocrar u Mara3uH COIIPOTHUBIICHUMN.

B3anMopeiicTBuE NOCTOSIHHBIX MarHUTOB.



MopenrpoBaHue HEBO3MOKHOCTH PA3AEIICHUS TOTOCOB MarHUTA.

MopennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT DpcTena.

MarauTtHoe 1nojie Toka. JJIeKTPOMarHur.

JleficTBe MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.

ONEeKTpOoABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS AIEKTPOMATHUTHON UHAYKIUU.

Oneitel Dapanes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALUHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUU.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepKka padOoThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue U peryJmpoBaHHue CUIIbI TOKA.

W3mepenre u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOpPA
Y HaIpsDKEHUS. Ha PE3UCTOpE.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUYECKOTO CONPOTUBIIEHUS NPOBOJHUKA OT €ro
JUTMHBI, IJI0IAI1 ONEPEYHOT0 CEUEHUS U MaTepHalla.

[IpoBepka mpaBWja CIIOKEHHUS HANpPsDKEHUH TPU  IMOCIEAOBATEIbHOM COEIUHEHUM JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU NapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP.

Omnpenenenne MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYILIETO YEPE3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEll.

Omnpenenenne KIIJ] narpeBatens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB MPU UX OOBETMHEHUU U Pa3/ICICHUH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KaTYIIKKA C TOKOM U MarHuTa OT
CHUJIbI TOKA U HaIlpaBJIEHUS TOKA B KaTYIIKE.

N3yuenune neiicTBUS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

KoucTtpyrnpoBanue u usydeHue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON yCTaHOBKHU.

OnbITEl MO HCCIEAOBAHUIO SBJICHHS AJIEKTPOMArHUTHOM WHAYKIIMHU: UCCIEIOBAHME H3MEHEHMI
3HAYCHHS ¥ HAMPABJICHHS] HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJIeHUs.

Mexannueckoe ABuwxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYEeCKOro ABWKEHUsI. PaBHOMEpHOE MpsAMOJIMHEITHOE NBKeHue. HepaBHOMepHOE MPsIMOTMHEWHOE
nBuxeHue. CpeHsst U MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEWHOE JBwkKeHue. CBoOogHoe mazeHWe. ONBITH
lanunes.

PaBHOMepHOE NBIKEHHE MO OKpyXHOCTU. [lepron m wactora oOpamieHus. JInneliHas u yriioBas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

ITepBoiii 3axkoH Hprotona. Bropoit 3akoH Hrerootona. Tperuih 3akoH Herorona. IlpuHumn
CYMEPIIO3UIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHiia TPEHHS CKOJBXKEHHs, CHJIa TPEHHS TOKOA,
JIpyTue BUbI TPEHUS.



Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHMs. Y CKOpeHHEe CBOOOAHOro mnajaeHus. JIBHkeHHe
ianeT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MaTepuanbHOM TOUkH. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpeIUIEHHON OCBIO BpaleHnus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne nMiyibsca. Mmynbsc cubl. 3aKOH COXpaHEHMs UMITyNbca. PeakTuBHOE
JBUKECHHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa CUIl TSKECTH, yIpYrocTH, TpeHus. CBsi3b HEpruu u
pab6otel. [loTeHnanbHas 3Heprus Tena, NOJAHATOTO HaJ NOBEPXHOCTHIO 3eMiM. [loTeHmanbHas 3Heprus
cxarod npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETMYECKOM JHEPIrUU. 3aKOH COXPaHCHMS
MEXAHUYECKOM HEPTHUU.

Hemoncmpayuu.

HabnroneHne MexaHM4YecKoro ABMKEHHsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeW U TPAEKTOPUN JBMIKEHUS OJHOTO U TOTO K€ Tella OTHOCHUTEIbHO PA3HBIX TEI
OTCYETA.

W3mepeHune cKopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habumronenue ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHW4ecKuX SIBICHUH, MPOUCXOIAIIMX B cucrteme orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEJILHO KaOMHETa (PU3UKU.

3aBUCHMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEUCTBUU TEJL.

M3MmeHeHune Beca Tesa IpU yCKOPEHHOM JBUKCHUU.

Ilepenaya nmirynbca Ipyu B3aMMOJEHCTBHAN TEIL.

[TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOIECHCTBUH Tell.

CoxpaHeHue UMITYJbca IPU HEYIPYTOM B3aUMOAEHCTBUM.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMO/JICHCTBUY.

Habmronenne peakTHBHOTO JBUKEHMUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTuH MpH CBOOOIHOM a/IEHUH.

CoxpaHeHne MEXaHU4EeCKOW YHEPTUH NPH IBUKEHUU TeJla MO/ IeWCTBUEM IPYKUHBI.

Jlabopamopuvie padomol u onvimel.

KoHcTpynpoBanue Tpakta [uisi pa3roHa U JalbHEWIEro paBHOMEPHOI'O JBMKEHHS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpelHed CKOPOCTH CKOJBKEHHsS Opycka WM ABM)KEHMS LIapuKa [0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenne ycKopeHus Tea Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayabHOU
CKOPOCTH.

[TpoBepka rUMoTE3bl: €CIU NMPU PABHOYCKOPEHHOM JBMKEHHUM O€3 HadaJlbHOH CKOPOCTH IYyTH
OTHOCSITCS] KaK Psii HEYETHBIX YHCEll, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne ko3P huimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenne pabdOThl CHIIBI TPEHHMS] IMPU PABHOMEPHOM JBMKEHHHM Tejla MO0 TOPU30HTAJIBHOM
MOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPU MOABEME Ipy3a C MCIOIb30BAaHUEM HEIOABMKHOTO U
[MOJABUYKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXPaHEHUs] SHEPTUU.

Pa3nen 9. Mexanndeckue KoJie0aHUsI H BOJTHBI.

KonebarensHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUH: IEpHOJ], YacTOTa, aMILTUTYAA.
MareMaTHuecKuil ¥ MPY>KUHHBIA MasTHUKHU. [IpeBpalienne sHepruu npu KouedaTeabHOM JIBUKCHUH.



3aryxatomue kosnebanus. BeiHyxaeHHbIe KOteOanus. Pezonanc. Mexanndeckue BojiHbl. CBOWMCTBA
MEXaHWYECKUX BOJH. [lponosbHblE M MonepedyHsle BOJIHBL. JIlMHA BOJHBI M CKOpPOCTh €€
pacnpocTpaHeHus. MexaHu4ecKHe BOJIHBI B TBEPIOM TeJle, CEICMUYECKHUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYyK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

HaOnronenue koneOaHuii rpy3a Ha HUTH U Ha IIPY>KUHE.

Hao0mntonenue BoIHYKIEHHBIX KOJIEOaHU U PE30HAHCA.

PacnpocTpanenue npoAoibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).

Ha0nroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHUYECKHI pe30HaHC.

Jlabopamopnwvie pabomot u onvimeol.

Onpeznenenne 4acTOTHI U MEPHOAA KOIEOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

OnpezneneHye 4acTOThl U MepHoOJa KoineOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH TTEPHO/Ia KOJICOAHNH ITOABEIICHHOTO K HUTH Tpy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH TIEPHOIa KOJIeOaHM Irpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a.

OnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTb IIepuoja KoieOaHui NpyKUHHOI'O MasgTHUKA OT MaccChl
rpy3a 1 )KECTKOCTU IIPYKUHBI.

N3mepenue yckopeHust cCBOOOIHOTO MaIeHUsI.

Pa3nes 10. Di1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHuTHOE II0JIe. OJEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH.
[Ikana 3;1eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKE AJIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U.

OnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BosHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BousiHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie padomol u onvimel.

N3ydeHne cBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mogens ceta. Mctounuku csera. IIpsMonuHeliHOe pacnipocTpaHeHHE CBeTa. 3aTMEHHUS
Connua n Jlynsl. Otpaxenue csera. Ilnockoe 3epkano. 3ak0H OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mperoMieHHus cBera. [lonHoe BHYTpPEHHEE OTpakKEHUE CBETaA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B muH3e. OnTudeckas cucrema (poroanmnapara, MUKpOCKOIa U Teleckomna. [ a3
KaK OITHYECKasl cucTemMa. bin3opykocTs M 1abHO30PKOCTbD.

Pasznoxxenne OGenoro ceera B cnekTp. OnbiTel HpioroHa. CrioxkeHHE CHEKTpaibHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpstmonuHEITHOE pacpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue cera.

OnTuyeckuii CBETOBOI.

Xoa mydeil B cobuparolieil JuH3e.

Xop JIydeil B paccenBarollel JIMH3E.

[Tomy4yenue n300paskeHHIA ¢ TOMOIIIBIO JIHH3.

[Tpuniun aeictBus goroarnmapara, MUKPOCKONA U TEIECKOIA.

Mopens riasa.

Paznoxxenue 6emoro cBeTa B CIEKTP.

[Tony4yenue Oenoro cBera Mpu CIOKEHUH CBETA PA3HBIX 1[BETOB.
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Jlabopamopnwvie padbomot u onvimul.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyda OT yIJia MaJeHus.

N3yueHne xapaKTepUCTUK U300pakeHUs MpeiMeTa B IIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yrja MPEIOMIIEHHMS] CBETOBOIO Jyda OT yIJla MaJeHUs Ha TpaHMILe
«BO3LYX—CTEKIIO».

[Tony4yenne n300pakeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIbI COOMpArOILEH JIMH3BL.

OMnBITH IO PA3TIOKEHHUIO OENIOTO CBETA B CHEKTP.

OnbITh! IO BOCIIPUSTHUIO IIBETA IPEMETOB IPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3gen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopna m mumanerapHas mojens aroma. Mopnens aroma bopa. Hcenyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeNHYaTbIe CIIEKTPHI.

PagunoakTuBHOCTE. Anbda, Oera- m ramma-usnydeHus. CTpoeHue aroMHOro sjapa. HykimonHas
MoOJIeJIb aTOMHOTO A1pa. M3oTonsl. PannoaktusHele npeBpanienus. [lepuon nomypacnazna aTOMHBIX SIED.

Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOT'O YHUCE. DHEPIHs CBSI3U aTOMHBIX
anep. CBsa3b Maccel ¥ 3Heprun. Peakunu cuntesa u nenenus anep. Merounuku sneprun CosHua v 3BE31.

Snepnas sHepreTuka. JIeMcTBUA paAuOAKTUBHBIX U3JIyYCHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrneKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BogOpoIa.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYyUEHUH.

Perucrpanus u3iny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlabopamopnuvie padbomut u onvimol.

HaGnroneHnue CrijIonHbIX M IMHEWYAThIX CIIEKTPOB U3ITYYECHUS.

HccnenoBaHue TPEKOB: U3MEPEHNUE YIHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusm).

N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENEHO-0000IIAIONIMI  MOYIb TpEAHA3HAYEH M CHCTEeMaTh3aluud H  0000LIeHus
IPEIMETHOTO COJEpPKAaHUS W ONbITa JEATEIIbHOCTH, NPUOOPETEHHOTO MNpPH H3YYEHUU BCEro Kypca
¢u3uKy, a TakXke A8 IMOATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY OJK3aMeHy MO (u3uKe Uis
00y4aromuxcsi, BHIOPaBIINX 3TOT y4EOHBIN IPEIMET.

[Ipy m3ydeHUM OAHHOTO MOIYJS PEAIU3YIOTCSA M CUCTEMATU3UPYIOTCS BHJbI ACATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TNPEIMETHBIX M METalpPeMETHBIX IIJIaHUPYEMBbIX
pe3yibTaToB 00ydeHus, (popMupyeTcs ecTeCTBEeHHOHAYYHAs TPaMOTHOCTh: OCBOCHUE HAyYHBIX METOJIOB
UCCJIEIOBaHMSI SIBIICHUI MPHUPOABI U TEXHUKHU, OBJAJICHUE YMEHUSMU OOBIACHATH (U3NUYECKUE SIBICHUS,
IIPUMEHSISI TOJTyYE€HHbIE 3HaHMs, pEIaTh 3a/1a4M, B TOM YHMCJIE KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIANBHO NEATEIBHOCTHBIM XapakTep JAaHHOIO pPa3feNa pealin3yeTcs 3a CYET TOro, 4To
oOyyaromuyecs BHIIOJIHSIOT 3aJIaHMs, B KOTOPBIX UM Ipe/iaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI paclo3HaBaThb U HAYYHO OOBACHATH (U3UYECKUE SBIICHUS B
OKpYKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

MCIIOJIb30BaTh Hay4HbIE METO/IbI MCCIIEOBaHUS (PU3UUYECKUX SBJICHUH, B TOM YHCIIE JUIsl IPOBEPKU
TUIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHblE OCHOBBI HamOojee BaKHBIX JIOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, IPAKTUYECKOIO HCIIOJIb30BAaHMUS PA3JIIMYHBIX HCTOYHUKOB OSHEPrUM HAa OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTHUU.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3ydyeHne (Qu3MKu Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHS HANpPaBIEHO Ha JOCTHIKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbraTe n3yuyeHus (U3MKH HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus y 00ydarolierocs

OyayT chOpMHUPOBAHEI CIIEAYIONIUE IMYHOCTHBIC PE3YIbTAThI B YACTH:

— NATPUOTHYECKOr0 BOCIIMTAHUS:
MPOsIBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUIMCKON (hU3MUECKOI HAYKU;
[EHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

— TIPa’KIAHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAUUMBIX M 3TUUYECKHX MPOOIIeM,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUIN (PU3UKU;
OCO3HAHUE BAKHOCTH MOPAIbHO-3TUUECKHUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

— 3CTEeTHYeCKOro BOCIIUTAHUSA:
BOCTIPUATHE ICTETUYECKUX KauecTB (U3MUYECKOI HayKu: €€ TapMOHUYHOTO MOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

— HEeHHOCTH HAYYHOI'O MO3HAHMS:
OCO3HAHUE IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MHUpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;

— (opMHUPOBaHUS KYJIbTYPbI 310POBbS U SMOIUOHAJIBHOIO 0JIATONIOJIYYHS:
OCO3HAaHME LIEHHOCTH Oe30macHoro ooOpas3a >KU3HHM B COBPEMEHHOM TEXHOJIOTMUECKOM MHUDE,
BOXHOCTU TIpaBUJI O€30MAaCHOTO TOBEIECHUS] Ha TPAHCIOPTE, Ha JOpPOTax, C JJICKTPUYSCKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;
c(hopMUPOBAHHOCTH HaBbIKA peIIeKCUH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO K€ IpaBa y
JIPYroro 4ejoBeKa;

— TPYAOBOIO BOCIIUTAHMS:
AKTUBHOE y4yaCTHE€ B pEIICHWHM TMPAKTUYECKUX 3adad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aIy, TOPOJa, Kpasi) TEXHOJOTHYECKON U COIMAbHOM HAMpaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;
MHTEpPEC K MPAKTHIECKOMY U3YYEHHIO PO eccHil, CBI3aHHBIX ¢ (PU3UKOMH;

— 3KO0JOTH4eCKOro BOCIIUTAHMSA:
OpHUEHTAIMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JUIS pelleHHs 3a7a4 B OOJNACTH OKpY)Karollen
Cpebl, TUTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHA UX BO3MOXHBIX MTOCJIEICTBHU JIJISI OKPYXKAIOIIEH CPEIbI;
OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U MyTel UX pelleHus;

— ajanTaluM K U3MEHSIOIMMCS YCJIO0BUSAM COIMAJIbHONH M NPUPOIHON cpeabl:
MOTPEOHOCTh BO B3aWMOJCUCTBUM TIPU BBIMOJTHEHUM HCCIEAOBAHUNA M MPOEKTOB (U3UUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO JICSITEIIbHOCTD;
NMoTpeOHOCT, B (POPMUPOBAHUU HOBBIX 3HAHHWM, B TOM 4HCIe (OPMYIUPOBATh HWICH, TMOHSATHA,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
OCO3HaHHE Ae(PUIINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (HUBUKH;
IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;
CTpEeMJICHHE aHaJU3UPOBATh W BBISABIATH B3aUMOCBSI3U MPHUPOJBI, 00IIECTBA U SKOHOMHUKU, B TOM
YHClIe C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHUM;
OIICHKA CBOUX JCHCTBUM C Y4ETOM BIMSIHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOXHBIX TI00AThHBIX
IIOCJIEICTBUM.
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METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpamMmbl 1Mo (U3MKe HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsS y

oOyuatomierocsi OynyT chOpMHUPOBAaHBI METalpeIMETHbIC PEe3yJIbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCAJIbHbIE Yy4YeOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHUBEpPCAJIbHbIE YydeOHBIE JEHCTBUS,
pEryJATHBHbBIEC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUSI.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

— 0a30BbIe JIOTHYECKHE JAeliCTBHA:

CPaBHUBATb PA3JIMYHbIE SI3bIKOBBIE €AMHULIBI (3BYKH, CIIOBA, IPEAJIOKEHHsI, TEKCThI), YCTaHABIUBATh
OCHOBaHUS /Il CPaBHEHUS SI3BIKOBBIX EIMHMII (YacTepedHasl MPUHAIIEKHOCTb, I'paMMaTHUYECKHM
IPU3HAK, JIEKCUYECKOE 3HAUCHHE U JIPYTO€); yCTaHABJIMBATh AHAJIOTUHU S3bIKOBBIX €IMHMULL;
00BEeTUHATh OOBEKTHI (SI3BIKOBBIC €IMHUIIBI) 10 ONPEICTICHHOMY PU3HAKY;

OIpeNeNATh CYLECTBEHHBIN MTPU3HAK AJIS KJIacCU(UKALUK S3bIKOBBIX €AMHUI] (3BYKOB, 4acTel peuu,
NPEIOKEHHH, TEKCTOB); KJIIACCH(PHUIIUPOBATH SI3IKOBBIC €UHUIIBI;

HaXOJUTh B SI3bIKOBOM MaTepuajleé 3aKOHOMEPHOCTU U NPOTUBOPEYMs HAa OCHOBE IPEIOKEHHOIO
YUUTENEM aJrOpUTMa HAOIIOJCHHUS; aHATU3UPOBATh AJITOPUTM JIEHCTBHI TpU pabOTE C S3BIKOBBIMH
€IMHUIIAMH, CAMOCTOSITEJILHO BBIJICJIATh YUeOHbIE OllEpalluy IPH aHAIN3E S3bIKOBBIX €AMHUILL;
BBISIBIISITh HEJAOCTATOK WHGOpPMAIMU U PEHICHUs Y4eOHOH M NMpaKTHYECKOW 3a/laud Ha OCHOBE
IPEJI0KEHHOT'0 aJITOpUTMa, (POPMYIUPOBATh 3aMIPOC HA JOMOJHUTEIbHYI0 HHPOPMALIUIO;
yCTaHABIMBAaTh NPUYMHHO-CIEJICTBEHHBIE CBSI3M B CHUTYyalUsX HaONIOJEHUA 32 S3BIKOBBIM
MaTepHajIoM, JIeJaTh BbIBOJIbI.

— 0a3oBbIe HCCJIEN0BATEIbCKHE AeliCTBUA:

HCIIOJI30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT NTO3HAHNS,

OPOBOAWTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBINM  (PU3NUeCcKHii
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

OIICHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIUIO, TTOTYYCHHYIO B XOJ€ HCCIEIOBAHUS
WJTU DKCTIEPUMEHTA;

caMoCTOSTeNbHO  (popMynHpoBaTh O000OIIEHHS U BBIBOABI IO pe3yJabTaTaM MPOBEIEHHOTO
HaOJTI0ICHUS, OTbITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEMWIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a TaKkKe BBIIBUTATH
MPEAMNOIOKEHHS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

— pabora ¢ nHpopManmei:

IPUMEHSATH Pa3JInYHbIe METO/bI, UHCTPYMEHTBI M 3alpOChl IPU MOUCKE U 0TOOpe MH(OpMAIUN WK
JAHHBIX C YUETOM INPEASIOKEHHOM yueOHOM (pu3nueckoi 3a1auu;

aHaAJTM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO Pa3IMYHBIX BUIOB U (hopMm
MpeJICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (POpMY IpeACTaBIeHUs HH(YOPMAIIMKN U WILTIOCTPUPOBATD
pelaeMble 3a/1a4l HECTIOKHBIMU CXeMaMHt, JuarpaMMaMu, HHOM rpa@uKkoi 1 uX KOMOMHALUSIMH.

— KOMMYHMKATHBHbIE YHUBEPCaJIbHbIE YUeOHbIe el CTBHS:

B X0/ie OOCYXKJIeHHUS y4eOHOr0 MaTepuasa, pe3yabTaToB JJaA0OpAaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY 00OCYX/TaeMOI TeMbl U BBICKA3bIBATh HJICH, HAIICJICHHBIC HA PEIICHHUE 3aa9n
U TIOJIZIepKaHKe 0J1arokenaTeaTbHOCTH OOIIEHMS;
COIOCTABJISITh CBOHM CYXJICHHUS C CYXJICHUSIMH JPYIHMX YYaCTHUKOB JHajora, OOHApyXHBaTh
pa3inyure U CXOJICTBO MO3UIINN;
BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;
NyOMMYHO TPENCTaBIATh PE3yAbTaThl BBINOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);
MOHUMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAIbHON pabOTHI MpU peIIeHUn
KOHKPETHOU (pU3n9ecKoit mpoOIeMbI;
NPUHUMATH [ COBMECTHOW [EATEIbHOCTH, OPTraHW30BHIBATH JCUCTBUSA MO €€ IOCTHIKEHUIO:
pacipenensiaTbh poiu, o0CyKIaTh MPOLECCH U Pe3yabTaThl COBMECTHOM pabOThI, 00001mAaTh MHEHUS
HECKOJILKHX JIFOJICH;
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. BBINOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KaueCTBEHHOTO pe3yibTara 10 CBOEMY HANpaBICHHUIO U
KOOPJIUHUPYS CBOM ACUCTBUS C IPYTUMH YJIC€HAMU KOMAaH/IbI;

. OICHMBaTh KauecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHUSIM, CaAMOCTOSITEIILHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHUS
— CaMOOpPraHM3anMs:

. BBIIBIIAATH NMPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX ISl peIieHus: (Pru3nuecKux
3HAHUM;

. OpPHUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX NPHUHATHUS peUIeHUN (MHIUBUIYAIbHOE, TNPUHSITHE
pellleHus B TpyIIie, IPUHITHE PELICHUN TPYIIOii);

. CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pELIeHHs (PU3UUECKON 3a7aydl WM IJIaHA MCCIECIOBAHUS C
y4€TOM HUMEIONIMXCSA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh IpenajiaraeMble
BAPUAHTHI PELICHUN;

. Jlenathb BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

— CaMOKOHTPOJIb, IMOUMOHAJIbHbII HHTEJJIEKT:

. JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejiaraTh J1aH €€ H3MEHEHHUS,

. OOBACHATH MPUYUHBI JOCTHKEHHUS (HEIOCTIIKEHHUS) Pe3yNbTaTOB JAEATEIbHOCTH, NaBaTh OICHKY
IPUOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTH (B TOM YHUCIIE B XOJ1 BBIMOIHEHUS (DU3HMUECKOTO UCCIIECTOBAHUS
WIK TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHMBILHXCS CHUTYyallMil, YyCTaHOBJIEHHBIX
OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

. OLCHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUSAM;

. CTaBUTh ce0s Ha MECTO JAPYroro 4YejJoBeKa B XOJ€ CIOpa WM TUCKYCCUM HAa HAYYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

. TpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelleHUuH (U3NYECKUX 3a7ady WIM B YTBEPXKIECHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 KJIIACC

K koHiy oOyueHuss B 7 Kjacce MpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE MOJIKHBI OTpPaxaTh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
UCIIONIb30BATh MOHATHUS: (PU3NYECKUE U XMUMHUUYECKUE SIBICHUS, HAOMIOJeHHE, SKCIIEPUMEHT, MOJETb,
TUIOTE3a, €IUMHUIBl (U3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHHMSI BELIeCTBa
(TBEpIOE, KHMJIKOE, Trazo00pa3HOE), MEXaHMYECKOe JBI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IpSIMOJIMHENHOE), TpaeKTopus, paBHOJAECHCTBYIoIas cuia, nedopmanus (ympyras, jaacTHUYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— paznuuath sBieHus (Auddysus, TEmaoBoe IBUKEHUE YACTHIl BEIIECTBA, PaBHOMEPHOE IBUKEHHE,
HEpPaBHOMEPHOE JBWKEHHE, WHEpIUs, B3aUMOJAEWCTBUE TeJ, paBHOBECHME TBEPABIX Tel C
3aKpeIUIEHHOM OChbIO BpalleHUs, Nepeaayda JaBJICHUs TBEPABIMU TeJIaMH, XUIKOCTIMU M Ta3amu,
atMoc(epHOe aaBlieHUE, IJIaBaHUE TeJN, MPEBpAIlCHUs MEXaHWYECKOW SHEpruH) MO OMNHUCAHUIO HX
XapaKTepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

— pacrno3HaBaTh NPOSIBICHHE H3YyYEHHBIX (DU3MUECKHUX SBJIEHUN B OKPYXKAIOLUIEM MHUpPE, B TOM YHUCIIE
bu3ndecKue SIBICHUS B MPUPOJAC: MPUMEPHI JBIKCHHUS C PA3TUYHBIMA CKOPOCTSAMH B JKHUBOW H
HEXXHBOW MPUPO/JIE, JCHCTBHE CHIIBI TPEHHSI B TIPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JTaBIECHUS
Ha JKUBOI OpraHu3M, IJIaBaHUe PbIO, pblYard B TeJIe YelIOBeKa, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIICTISAT CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3UYECKHUX SBIICHHIA,

— ONUCHIBATh M3YyUEHHBIE CBOMICTBA TeN U (PU3MYECKHE SBJICHUS, UCIONB3YS (U3NYECKUE BEIUYMHBI
(macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, MYyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YIPYIOCTH,
cuja TSDKECTH, BEC Teja, CUJla TPEeHUs], JaBlieHue (TBEPAOro Tena, XKUIKOCTH, ra3a), BHITAIKHABAIOIIAS
CWJIa, MexaHudeckas paboTa, MOUIHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIbI, KO3(p(UIUEHT MOJIE3HOTO
JNENUCTBUSI MEXaHM3MOB, KHUHETUYECKass M MOTEHUHUaIbHAs SHEPrusl), NMpH OIMNUCAHUM TPABUILHO
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TPAaKTOBaTh (PU3MYECKUI CMBICI UCIOIb3YEMBIX BEIWYHMH, UX 0003HAYEHUS U €AMHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTHh (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (HU3MYECKYI0 BEIHMYMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU U3yYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH;

XapakTepu30BaTh CBOMCTBA TeJ, (PM3MUYECKUE SBICHHUS M TPOLIECCHI, UCHOJIb3YyS MpPaBUia CIOXKECHUS
cull (BIOJb OJHOM mpsiMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO PaBHOBECHS
pbryara (0s10Ka), «30J10TO€ MPaBHJIO» MEXAHUKH, 3aKOH COXPAHEHHUs MEXaHUYECKOM 3Hepruu, npu
3TOM JIaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €TO0 MATEMAaTHUECKOE BBIPAKEHUE;
OO0BSCHATH (PU3HYECKHE SBJICHMS, MIPOLECCHl U CBOICTBA TeJ, B TOM YKCIE M B KOHTEKCTE CUTYyalUi
IPAaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa: BBIABIATh PUUYMHHO-CIECICTBEHHbIE CBS3M, CTPOUTh
o0BbsicHeHue U3 |—2 JTOrHYecKuX MIAroB ¢ OMopoi Ha 1—2 U3yYeHHBIX CBOICTBA (PU3MUYECKHX SBICHUH,
(U3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amadud B 1—2 JEHCTBHS, HUCHONB3YysS 3aKOHBI U (OPMYJBI, CBA3BIBAIOIINE
¢u3uueckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 33Jaydl 3alHChIBaTh KpPaTKOE YCIIOBUE,
HOJCTABIATh (PU3UUECKUE BEIWYMHBI B (OPMYJIBI M NPOBOAUTH PACUYETHI, HAXOAUTh CIIPABOYHBIE
JTAHHBIe, HEOOXOIMMBIEC I PEIICHUs 3a]ad, OICHUBATh PEATUCTHYHOCTh MOJYYCHHON (PM3NYECKOMH
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXKHO PEIIUTh MPU TOMOIIN (PU3HYECKHX METOJIOB, B OMIMCAHUH
UCCJIEIOBAHMSI BBIACIATH IPOBEPSIEMOE MPEANOI0KEHNE (TUIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATh
HOJIy4EeHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI [TO €r0 PE3yJIbTaTaM;
IPOBOJIUTH OMNBITBI 10 HAOMIONCHUIO (U3UYECKUX SIBICHUH WM (HU3UYECKUX CBOMCTB Tell:
(GopMynupoBaTh IPOBEpPSAEMbIE MPEANOIOKEHUS, COOUpPAaTh YCTAHOBKY U3 IPEMAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBI;

BBITNOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIbI U TEMIIEpaTyphl C
MCIIOJIb30BaHUEM aHAJIOrOBBIX M LU(POBBIX MPHUOOPOB, 3alKMCHIBATh MOKa3aHUsI MPUOOPOB € YUETOM
3aJJaHHOH a0COIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IIPOBOAMTH HCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMUYMHBI OT APYroi C UCHOJIb30BaHUEM
OpSMBIX M3MEpPEHHUH (3aBUCUMOCTH IYyTH PaBHOMEPHO MABIJKYLIETOocs Tejla OT BPEMEHHU JIBUKEHUS
Tela, CHJIbI TPEHMsI CKOJBXKEHHS OT Beca Tela, KadecTBa OOpabOOTKM MOBEpXHOCTEH Tel U
HE3aBHUCHMOCTH CWJIBl TPEHUS OT IUIOIIAAN CONPUKOCHOBEHMS TE€J, CHJIBI YIPYTOCTH OT YAJIUHEHUS
HPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTU TeJla U OT IJIOTHOCTHU >KMJIKOCTH,
€€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IITyOUHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUMN TJIaBaHUS
TeJ, YCIIOBUM paBHOBECHS phluara U OJ0KOB), y4aCTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO UCCIIEOBAHMUS,
coOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHUs, Clelys MNpeao)KeHHOMY IUIaHy, (uKcupoBaTh
pe3ysbTaThl MOJYYEHHOM 3aBHCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE NPEIOKEHHBIX TaOIUL U
rpaduKoB, IeaTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBAHMUS;

IPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PM3NYECKUX BETUUMH (TIJIOTHOCTh BEIECTBA XKUIKOCTU U TBEPIOTO
Tela, CHUJla TPEHHUS CKOJIbKEHHS, JaBJIEHWE BO3/yXa, BBITAJKMUBAIOIIAas CHUJa, AEMCTBYIOIIAs Ha
HOrpYKEHHOE B JKUAKOCTh T€J0, KOA((UIIMEHT MOJIE3HOT0 JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEIys
NPE/UIOKEHHOW WHCTPYKLMHU: TIPH  BBINOJIHEHWHM HW3MEpPEHUl CcoOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIUMCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKU 0€30MacCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
yKa3bIBaTh MPHUHLMIIBI JAEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECBl, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOUINECs] COCYAbl, OapomeTp, phlyar, MOABMKHBIA M HEMOJBHUKHBIA OJIOK,
HAKJIOHHAs IJIOCKOCT;

XapaKTepu30BaTh MPUHLIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpPOI Ha
UX ONHcCaHWs (B TOM YHUCIE: MHOJIIMIHHUKH, YCTPOMCTBO BOJONPOBOJAA, TMAPABIMYECKHH Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apEOMETp), MCIOJIb3Ysl 3HAHHUS O CBOMCTBAaX (PU3NUYECKUX
SBJICHUH U HEOOXOAUMBbIE (PU3UUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpHl (HaXOIuUTh HMH(MOPMAIMIO O MpPUMEpPax) MPAKTUYECKOTO HCIOIb30BAHUS
du3MYECKUX 3HAHWU B TOBCEIHEBHOW JKM3HM IJisi oOecrieueHus: 0€30MmacHOCTH Mpu oOpaiieHuu ¢
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npubopaMl M TEXHUYECKHMMM YCTPONCTBAMH, COXPAaHEHHS 3I0pPOBbsi M COOJIOACHHS HOPM
HKOJIOTMUYECKOTO MIOBEJIEHUS B OKPYKAIOILEH CPELE;

— OCYUIECTBJIATb OTOOp MCTOYHMKOB HH(popmanuu B VIHTepHETEe B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CPABHEHUS Pa3IMYHBIX UCTOUHHKOB
BBIJICJIATH MHPOPMAIIUIO, KOTOpast ABISETCS MPOTHBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

— HCIIOJIb30BAaTh IPU BBHINOJHEHUHM YYEOHBIX 3a/laHUi HAYYHO-TOMYJSIPHYIO JIMTEPATypy (PU3NYEecKOro
COJepXaHus, CIPAaBOYHbIE MarTepuanbl, pecypcbl ceTu VHTepHer, Biagers npuéMamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIIH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOILICHHS HAa OCHOBE 2—3 HMCTOYHHKOB
uHpopMaluu (HU3MUECKOTO COJCpXKaHUS, B TOM 4YHCIE NyOIMYHO AeNaTh KpaTKue COOOILIEHHUS O
pe3yabTaTax MPOEKTOB MM Y4E€OHBIX MCCIEAOBAHUM, MPU ATOM I'PAMOTHO HMCIIOJIb30BAaTh M3Y4YEHHBIN
MOHSTUIMHBIN anmapar Kypca (pU3uKU, COMPOBOKAATH BHICTYIUICHHUE MTPE3eHTAIINEH;

— TpU BBINOJHEHWH Y4YEOHBIX MPOEKTOB M HCCICJOBAHUN paclpenessiTh O0S3aHHOCTH B TpyNIe B
COOTBETCTBUM C IOCTABJICHHBIMH 33Jla4aMHU, CIEAUTH 32 BBIIIOJHEHUEM IIJIaHa JACUCTBUM, aJIeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJIEICTBHE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

8 KJIACC
K kxonmy oOyuenumss B 8 Kiacce MpeIMETHBIE pe3yJabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPa)XaTb
c(OPMUPOBAHHOCTH Y O0YYAIOUIMXCS YMEHHIA:

— HCIIONB30BaTh IMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBIDKCHHE aTOMOB W MOJIEKYI,
arperaTHbl€ COCTOAHHA BCIICCTBA, KPUCTAUIMYCCKUEC U aMOp(i)HI)IG TCJa, HaCI)IHleHHI)If/'I n
HEHACBHIIECHHBIN Tap, BIAKHOCTh BO3/yXa, TEMIepaTypa, BHYTPEHHSISI SHEPIHsl, TEIIOBOH JBUTATENb,
BHeMeHTapHBIﬁ BHGKTpI/I‘-IeCKI/Iﬁ 3apsaa, OSJICKTPHUYCCKOC I10JI€, MPOBOAHWKU W JUIJICKTPHUKH,
HOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

— pa3Iuyath SBJIEHUS (TEIJIOBOE DACIIMPEHHE M C)KaTHe, TeIUloNepenada, TEIUIOBOE pPaBHOBECHE,
CMa4YuBaHUC, KAIMUWJJIAPHBIC SABJICHUA, HWCHAPCHUEC, KOHACHCAlUWA, IIJIABJICHUC, KpPUCTAJLUIU3alUsA
(oTBepAeBaHUE), KHUIEHHWE, Terulonepenadya  (TEIUIONPOBOAHOCTb, KOHBEKLUS, H3JIy4YEeHHUE),
ANIEKTPHU3AIHS TEJl, B3aUMOJICHCTBUE 3aps/IOB, AEUCTBUS IIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/IEIICTBHE MarHUTOB, JIeHiCTBUE MarHUTHOTO I0JI1 Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAas
I/IHIIYKHI/ISI) 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M HA OCHOBE OIBITOB, ACMOHCTPHUPYIOIINUX TaAHHOC
¢du3nueckoe BICHUE;

— pacCiio3HaBaThb IMPOABJICHHUEC HN3YUCHHBIX (1)I/ISI/I‘~ICCKI/IX SIBJICHUHN B OKpYyXaromeM MHPE, B TOM YHCIIC
¢u3uyeckue SBICHHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHHWE U KalWUISIpHBIE SBJICHUS B MPHUPOIE,
KpUCTAJIJIBl B npupoae, uznydenue CollHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
pOCBI, TyMmMaHa, WHEs, CHera, 5SJIEKTPUYECKHE SBJIEHUS B arMocdepe, OIECKTPUUECTBO KHBBIX
OpPraHU3MOB, MArHUTHOE T0JIe 3eMJIH, Ipel( MotocoB, pojib MAarHUTHOTO MOJIS AJIS KU3HHU Ha 3emile,
MOJIAPHOE CHUAHUC, ITIpU OTOM MNEPECBOJUTH TMPAKTHYCCKYIO 3ajadyy B yqe6Hy}0, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

— OIIMCBIBATb HU3YYCHHBIC CBOMCTBA Tel W q)HSHLIeCKI/Ie SABJICHUSA, HCIIOJIB3Y (1)I/ISI/II-IGCKI/IC BCJIMYHHBI
(TemmepaTypa, BHYTPEHHSISI SHEPrusi, KOJMYECTBO TEIUIOTHI, Y/AEIbHAas TEIUIOEMKOCTh BEIIECTBa,
yaenbHas TEIUIOTA IUIABJICHUS, yAeNbHas TEIUIoTa MapooOpa3oBaHMA, yJAelbHAs TEIUIOTa CTOPaHUS
TOIJINBA, KOA((UIMEHT IOJIE3HOTO0 JEHCTBHS TEIJIOBOM MalIUHBI, OTHOCHUTENIbHAS BJIAKHOCTh
BO3/yXa, OJEKTPHUYECKWH 3apsd, CHiIa TOKa, OJJIEKTPUYECKOEe HAaNpsDKeHHWEe, COMPOTHBIICHHUE
IIPOBOJIHUKA, Y/AEIbHOE COIMPOTHBIIEHUE BEIECTBa, padoTa W MOLIHOCTH JIEKTPUUYECKOIO TOKA), MPHU
OITMCAHUM TIPAaBHJIBHO TPAKTOBATh (PU3NYECKUII CMBICT HCIOJIB3YEMBIX BEIMYHH, OOO3HAUEHUS U
€IMHUIIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (DOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO0 BETUUYUHY
C IPYTUMH BeTMYNHAMH, CTPOUTH TPaUKU N3YYCHHBIX 3aBUCUMOCTEH (pU3NYECKUX BEIUYNH;

— XapakKTCpPU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-IGCKI/IG SABJICHUS U ITPOLCCChI, UCITOJIb3Yysd OCHOBHBLIC IMOJIOKCHUA
MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOECHMS BEILECTBA, NPUHLUI CYNEPHO3ULIMM Mojied (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsja, 3akoH Oma [y ydacTKa LenH, 3aKoH J[koymsi—
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JleHlla, 3aKOH COXpAHEHMs OHHEPIruU, MpHU HTOM [JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA U
3aIMCBIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;
OOBSCHATH (U3UUECKUE TIPOLECChl M CBOWCTBA Te€l, B TOM 4YHUCIE€ M B KOHTEKCTE CUTyal[ui
IPAaKTUKOOPHEHTUPOBAHHOIO  XapaKTepa: BbIABIATh I[PUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTh
o0BbsicHeHue U3 |—2 TOrHYecKuX MIaroB ¢ OMOpoi Ha 1—2 M3yYeHHBIX CBOICTBA (PU3MUYECKHX SBICHUH,
(GU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacu€THble 3agadud B 2—3 JEHCTBHS, HUCHONB3Yysd 3aKOHBI M (HOPMYJIBI, CBS3BIBAIOLIHE
¢u3nUecKkre BeNUYMHBL: HA OCHOBE aHAJIM3a yCJIOBHUS 3a/1a4i 3alMCBhIBaTh KPATKOE YCIOBHUE, BBISBIATH
HEJIOCTAaTOK JAHHBIX JJIS PELIeHUs 3a/aud, BHIOMPATh 3aKOHBI U (QOPMyJibl, HEOOXOAUMBbIE A €€
peleHusi, MPOBOAUTh PAcU€Thl W CpPAaBHUBATh IOJYYEHHOE 3HAYCHHE (DU3UYECKON BEIWYHMHBI C
U3BECTHBIMU JJaHHBIMH;
pacro3HaBaTh MpoOIEMbI, KOTOPbIE MOKHO PEHIMThH MPH MOMOUIM (PU3UUYECKUX METO/0B, UCIIONb3YS
ONKCAaHHE WCCIEAOBAHMS, BBIICIATH MPOBEPSEMOE IPEANOJIOKEHHE, OLEHUBATh IPABHIBHOCTD
HOpsi/iKa IPOBEACHUS HCCIEI0BAHNUS, 1€1aTh BBIBOBI;
NPOBOJIUTH OIBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOWCTB Tel
(KanwIIsipHbIE SIBJIEHMSI, 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0Obéma, TeMmIeparypbl, CKOPOCTH
npolecca OCThIBAaHMS M HarpeBaHus IMpPU H3IYyYEeHMHM OT LBeTa HU3Jydamoueil (moriaomaromnei)
MOBEPXHOCTH, CKOPOCTh MUCIAPEHHS BOJBI OT TEMIIEPATYPHl KHUIKOCTH M IUIOMANN €€ TOBEPXHOCTH,
UIEKTpHU3alMsd Tel M B3aUMOJIECHCTBUE HIIEKTPUYECKHX 3apsiioB, B3aUMOJEMCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIH3allsg MAarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB, JIEHCTBHS MarHUTHOTO IMOJIS HA
IPOBOJHHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa, CBOIMCTBA JIEKTPOJBHUIaTelNsl MOCTOSIHHOTO TOKA):
(GopMynupoBaTh IPOBEpPSEMbIE MPEANOJIOKEHUS, COOUpPAaTh YCTAHOBKY U3 IPEMAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0OJ] OIbITA U (POPMYIUPOBATH BBIBObI;
BBITTOJIHATh TPSMBbIE W3MEPEHHS TeMIepaTypbl, OTHOCHUTEIHHONW BIAXKHOCTH BO3/1yXa, CHIBI TOKa,
HaNpsDKEHUST C  HCIIOJIb30BAaHHEM aHAJIOTOBBIX TNPHOOPOB ¥ JATYMKOB (PU3NUYECKUX BEITUYHH,
CpaBHUBATh PE3yJIbTAThl HU3MEPEHUH C YUETOM 3a1aHHON aOCOIIOTHON MOTPEIIHOCTH;
IPOBOAMTD HCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYMHBI OT APYTOil € UCIOJIb30BAHUEM
OpSMBIX HW3MEPEeHUH (3aBHCHMOCTH CONPOTHBICHUS TPOBOJHHWKA OT €ro JUIMHBI, IUIOMIA M
HONIEPEYHOI0 CEUEHHs] M YAEIbHOIO CONMpPOTHBIIEHUS BEIECTBA NMPOBOAHMKA, CHIIBI TOKA, MJIYLIETO
yepe3 IMPOBOJHMUK, OT HANpsSOKEHHsT Ha MPOBOJHMKE, HCCIEIOBaHUE IIOCIEA0BATENIbHOIO H
napajiebHOTO COEJUHEHUH MPOBOJHHMKOB): IUIAHUPOBATh HCCIIEAOBaHHE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh HM3MEPEHHS, CIEeAys MPeIOKCHHOMY IUIaHy, (PUKCHpOBaTh pe3yabTaThl IMOTyYEeHHOH
3aBHCUMOCTH B BHJIE TaOJIUI U IpaUKOB, JeNIaTh BHIBOJIBI IO Pe3y/IbTaTaM UCCIIEOBAHUS;
IIPOBOJIUTh KOCBEHHBIE W3MEpEHUS (QHU3NYECKUX BeNUYMH (yAelabHas TEIUIOEMKOCTh BEIIECTBa,
COTNPOTUBIIEHUE MPOBOJIHKKA, paboTa U MOLIHOCTh AJIEKTPUUYECKOIO TOKA): TUJIAaHUPOBATH M3MEpPEHUS,
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJeIysd NpPEUIOKEHHOW HWHCTPYKLMU, U BBIYUCIATH
3HAYCHUE BETNIHHBL,
coOJIr01aTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1adopaTOpHBIM 000pYI0BAHUEM;
XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOIMCTB C OMIOPOi Ha
WX ONHCaHUs (B TOM YHCIIE: CUCTEMa OTOIUICHHsSI IOMOB, THTPOMETp, IapoBasi TypOWHa, aMIepMeTp,
BOJIBTMETp, CUETUYMK IJIEKTPUUECKOM SHEpPIruu, 3JIEKTPOOCBETUTENIbHBIE NMPUOOpPHI, HarpeBaTeIbHbIE
ANEeKTpOnpUOOpsl (IPUMEPHI), SIEKTPUUECKHUE MPETOXPAHUTENH, dJIEKTPOMArHuT, AJIEKTPOIBUraTellb
MIOCTOSIHHOTO TOKA), MWCIHOJb3ysd 3HAHMS O CBOMCTBaX (DU3MUECKUX SBIECHUH M HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;
pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA M H3MEPHUTEIbHBIE NPUOOPHI MO CXEMaM |
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP, JBUTATENb
BHYTPEHHEI0 CrOpaHusi, 3JIEKTPOCKON, PEeOCTaT), COCTABIATh CXEMbl D3JEKTPUYECKHX Lenel c
MIOCJIEIOBATEIbHBIM U TMApaUICIbHBIM COCIMHEHHEM JJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUYECKUX LIeTIeH;
NPUBOAUTH TpUMeEphl (HaXOIuUTh HMHMOPMAIMIO O NpUMEpax) MPAKTUYECKOrO MCIIOIb30BaHUs
bu3MYECKUX 3HAHUU B TOBCEIHEBHOW JKM3HM IJisi oOecreueHus: 0€30MacHOCTH MPU OOpaIeHHH C
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npubopaMl M TEXHUYECKHMMM YCTPONCTBAMH, COXPAaHEHHS 3I0pPOBbsi M COOJIOACHHS HOPM
HKOJIOTMUYECKOTO MIOBEJIEHUS B OKPYKAIOILEH CPELE;

— OCYUIECTBJIATh MOUCK MHpOpManuu (pusnueckoro coaepxkanus B MIHTepHeTe, Ha OCHOBE UMEIOIIUXCS
3HAaHUW U TYTEM CpaBHEHUS [OMOJIHUTEIbHBIX MCTOYHHUKOB BBIACIATH HH(GOpPMALMIO, KOTOpas
SIBIISICTCS IPOTUBOPEUUBON MM MOXKET OBITh HEJJOCTOBEPHOM;

— HCIIOJIb30BAaTh IPU BHINOJHEHUH YUEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3NYECKOro
COJlep’KaHus, CIpaBOYHBIE MaTepHalibl, pecypchl ceth VHTepHeT, BiIaAeTb NpuéMamMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HH(POPMAIIH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KPAaTKHE YCTHbIE coOOIIeHus, o0olmias uHdopmanuoo u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJAEpX aHUs, B TOM UHWCIE MYyOJIUYHO TPEACTABIAThH
pe3yJIbTaThl IPOEKTHOM WM HCCIIEN0BATENbCKON JI€ATENbHOCTH, IIPU 3TOM I'PaMOTHO HCII0JIb30BaTh
M3YYEHHBIH MOHATUITHBIN anmnapaT Kypca GU3UKH, COIPOBOXKIATH BHICTYIIJICHUE MPE3EHTAIUECH;

— TpU BBIIOJHEHUH YYEOHBIX NIPOCKTOB M MCCICIOBAHUNA (PU3MUECKUX IIPOLECCOB pPACHpPEICIsATh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM TIaHA
JIENCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIa/ B JESATEILHOCTD TPYIIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, MPOSBIISS TOTOBHOCTH pa3pemarb KOH(PIUKTEHI.

9 KJIACC
K xonumy oOyuenuss B 9 kjacce NpeAMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)xaTb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCA YMEHUI:

— HCIIOJIb30BATh IOHATHUS: CUCTEMA OTCY€Ta, MaTepualibHas TOYKa, TPACKTOpHUS, OTHOCUTEIBHOCTbH
MEXaHUYECKOT0 JABMKEHHUA, Aedopmanus (ymnpyras, MIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U HEepPEerpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TAKECTH
TBEPIOTO Tella, paBHOBECHE, MEXAaHHUECKUE KOJeOaHUs M BOJHBI, 3BYK, HHPPA3BYK U YyJIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IKaJIa 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTAIbHO30PKOCTH,
CHEKTpbl HCIyCKaHUS U TMOIVIOIIEeHHUs, aibda, OeTa- M TraMMa-U3JIydeHUs, H30TOMNbI, sJAepHas
JHEPreTHKA;

— pa3nuyath sABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHENHOE JBUKEHHUE, PABHOYCKOPEHHOE
IpsIMOJIMHEMHOE JIBU)KEHHE, CBOOOAHOE MaJeHUE TeJl, PABHOMEPHOE [IBU)KEHUE I10 OKPYXHOCTH,
B3aUMOJICIICTBHE TeJl, pEakTHUBHOE JBIKEHHE, KojeOaTelbHOE JBH)KEHHE (3aTyxawoolme |
BBIHYX/ICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE [IBW)KEHHUE, OTpaXCHHE 3BYyKa, MPSIMOJUHEIHOE
paclpoCTpaHEHUE, OTPAKEHUE M NPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pa3noxeHue OeIoro CBeTa B CHEKTP M CJIOXKEHHE CIEKTPAJbHBIX I[BETOB, AMUCHEPCUS CBETA,
€CTEeCTBEHHAsl PaIl0OAKTUBHOCTb, BOBHUKHOBEHHUE JIMHEHUATOr0 CHIEKTpa U3JIy4eHUs ) 110 OMUCAHUIO UX
XapaKTEpHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

— pacrno3HaBaTh MPOSBICHUWE M3YYEHHBIX (DU3MYECKHX SIBJICHUN B OKpYKAIOLIeM Mupe (B TOM dYHCIe
¢u3uueckue SBIEHUS B NPUPOAE: NMPHIUBBI U OTIMBBI, JBHKEHHE TUlaHeT COJIHEYHOH CHUCTEMBI,
pPEaKkTUBHOE [IBUJKEHUE JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB JXHBOTHBIMHU, 3€MIIETpSICEHHE,
ceificMuYeckne BOJIHBI, I[yHAaMH, X0, I[BE€Ta TeJ, ONTUYECKHE SBJICHHUS B NPHUPOJ]E, OMOIOTHYecKoe
NeicTBHE  BUAMMOIO, YIbTpaduOJETOBOTO M  PEHTIEHOBCKOTO  M3JIY4YEHHMH, €CTEeCTBEHHBIH
pPaIuOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IIyue€HHE NPUPOIHBIX MUHEPAJIOB,
NeiiCTBUE PaIMOAKTUBHBIX W3JIyY€HUN Ha OPraHu3M 4YesoBeKa), PU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3aa4y B yueOHYIO, BBICTISATH CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBIICHHIA;

— ONUCHIBATh M3YUEHHBIE CBOICTBA TeN W (PU3WYECKUE SBIIEHUS, UCIONb3Ys (U3MUECKHUE BEIUYUHBI
(cpenHsist 1 MCHOBEHHAsi CKOPOCTh Tejla PU HEPaBHOMEPHOM JIBUKEHHHU, YCKOPEHHE, NepeMelleHue,
IyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOIO
najieHusi, BEC TeJla, MMITYyJIbC TeJla, HMIYJIbC CHIIBI, MeXaHHueckas paboTa M MOIIHOCTb,
NOTEHIMAJIbHAs SHEPrusl Teja, IMOAHATOrO Haj IMOBEPXHOCThIO 3E€MIIM, IMOTEHIMAJIbHAS SHEPrus
C)KATOM TNPYKUHBI, KUHETHUYECKAs HSHEPrusi, IMOJHAs MEXaHWYecKas 3HEpPIus, INepuoJ M YacToTa
KOJICOAHNH, JUIMHA BOJIHBI, I'PDOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, IIOKa3aTeib
NPEJIOMIICHUSI Cpellbl), MPHU ONMUCAHUM TNPABWIBHO TPAKTOBATh (U3MUECKUN CMBICT HCIOIb3yEeMBIX
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BEJIMYMH, OOO3HAUeHWs] M €JUHMLBI (PU3MUECKUX BEIMYUH, HAXOAUTH (DOPMYJIBI, CBS3bIBAIOILNE
JaHHYIO (U3MUYECKYI0O BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapuKH H3Y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIINYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHHUS M IPOLECCHI, UCIONB3YsI 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, IPUHLIUI OTHOCUTEIBbHOCTU
["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMIIYJIbCa, 3aKOHBI OTPAKEHUS U NPEIIOMJICHHSI CBETa,
3aKOHBl COXPAHEHUs 3apsiIOBOIO M MACCOBOIO UHWCEN IPHU SIEPHBIX pEakLUsAX, IPU 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMaTUYECKOE BbIPaKEHUE;

OOBSICHATH (PU3UYECKHE TPOLECCHl M CBOWCTBA TEld, B TOM YHCIE M B KOHTEKCTE CUTYyalui
IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYMHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOW Ha 2—3 M3YyUYECHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUH,
(U3MIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pewiatb pacuéTHble 3aa4M (ONUpPANOLIUECs HAa CHUCTeMY U3 2—3 ypaBHEHHI), UCHOJb3ys 3aKOHBI U
(dopMyIbl, cBA3bIBalOIME (PU3MYECKHE BEIMYMHBL: HAa OCHOBE aHaJIM3a YCJOBHUS 3a/lauM 3alHUChIBATh
KpaTKoe yCIOBHUE, BBISBISITh HEAOCTAIONINE HITH H30BITOYHBIC JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOMUMBbIE Ui PELICHMs, MPOBOAUTH PAacuy€Thl U OLIEHWBATh PEAIUCTHYHOCTh MOJIYYEHHOTO
3HaueHus (PU3NYECKON BETMUNHBL;

pacrio3HaBarh MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOAOB, UCHOIb3YsS
ONHCaHHE HCCIEN0BaHMs, BBIICIATh MPOBEPSAEMOE IPEANOJIOKEHUE, OLIEHUBATh IPABUIBHOCTD
HOpsJIKa IIPOBE/ICHUS UCCIIEI0OBaHMS, I€JaTh BbIBO/Ibl, HHTEPIPETUPOBAThH PE3YJIbTAaThl HAOIIOIEHUHN U
OTIBITOB,;

IIPOBOJUTH OTBITH IO HAOMIOACHUIO (DU3NYECKUX SBICHUN MM (PU3MUECKUX CBOWCTB Tel (M3y4eHHUE
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpAaHEHHs DOSHEPruu, 3aBUCHMOCTb IEpHUojAa KojeOaHui
NPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U JKECTKOCTH NMPYXKHHBI U HE3aBUCHUMOCTb OT AMIUIMTY]IbI
MasbIX KojeOaHUM, MPSIMOJIMHEHHOE paclpOCTpAaHEHHE CBETA, Pa3JIOKEHHE OENIoro CBeTa B CIEKTD,
U3y4yeHHE CBONCTB M300paXeHHs B IUIOCKOM 3€pKaje M CBOICTB M300pa)KeHUs IpeaMeTra B
coOuparolie JInH3e, HaOMI0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyYEHUs): CAMOCTOSITEIIbHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOro Habopa 0OOpYJOBaHUsS, ONHUCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATh BHIBOBI;

OPOBOJIUTH IPU HEOOXOAWMOCTH CEpUI0 MPSAMBIX M3MEPEHUH, ONpeeNnss CpeiHee 3HaueHHue
u3MepsIeMoi BeTMUnHBI ((POKYCHOE paccTOsIHUE COOMparolel IMH3bI), 000CHOBBIBATh BHIOOD criocoba
U3MepeHus (U3MEpUTENBHOTrO Iprdopa);

IPOBOJIUTH HCCIEIOBaHUE 3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH C MCIOJIb30BAaHHEM MPSAMBIX
U3MEpEeHUIl (3aBUCUMOCTh NMYTH OT BPEMEHM IpPH PAaBHOYCKOPEHHOM JIBI)KEHHU O0e€3 HayalbHON
CKOPOCTH, TepHoja KoyiebaHWl MaTeMaTH4ecKOoro MasTHHUKAa OT JJUHBl HUTH, 3aBUCHMOCTH YyTja
OTpaXKeHHsI CBeTa OT yIJa MaJeHUs W yIJa MpeJoMJIeHHs OT Yyrjia MaJAeHHs): IUIaHuPOBaTh
HCCIIEIOBAaHHE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl MOTYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHUJAE TaONMIl U Tpa(uKOB, AETaTh BBHIBOJBI MO pe3yjbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEIUYHH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOIHOTO MaJCHUs, )KECTKOCTh MPYKUHBI, KOOPPUIUEHT
TPEHUSI CKOJBXEHHUS, MeXaHWdyeckas padoTa W MOIIHOCTb, YacTOTa M MEpUOja KoseOaHHi
MaTeMaTUYeCKOro Y NPYKMHHOTO MAasTHHUKOB, OINTHYecKas cujga coOuparomie JIHMH3BIL,
paIuOaKTUBHBIA (HOH): IUIAHUPOBATh H3MEPEHHs, COOMpaATh OSKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBIMOJHATh W3MEpPEHUSs, Clenysl MPeNoKEHHOW WHCTPYKIUHU, BBIUKCIATH 3HAYEHHUE BEIUYMHBI U
AQHAJIM3UPOBATH IIOJIYYCHHBIEC PE3YNIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTH U3MEPECHMUI;

coOJr01aTh MpaBUJIa TEXHUKUA O€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYIOBAHHUEM;
pa3nuyaTh OCHOBHBIE IIPU3HAKU M3YYEHHBIX (PU3MUYECKHX MOJEJEH: MaTepuanbHas TOUKa, a0COIIOTHO
TBEPJOE TENO, TOYEYHBIH MCTOYHUK CBETa, Jyd, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO S1/1pa;
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XapaKTepH30BaTh MPHHIMIBI ICHCTBHS U3yYCHHBIX MPUOOPOB U TEXHHYECKUX YCTPOICTB C OMOPOit Ha
UX ONHCaHus (B TOM YHCIIE: CIHIOMETp, JATYHKH IOJIOKCHUS, PACCTOSHHS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMEPHUCKOI, (hoToarmapar, ONTHYECKUE CBETOBOJBI, CHEKTPOCKOI, JO3UMETp, Kamepa
BuiibcoHa), HCHONB3Ys 3HAHUS O CBOMCTBaxX (PU3MYECKHX SIBICHHH M HEoOXoIuMble (u3nueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBI M CXEMAaTHYHbBIC PUCYHKH W3yYCHHBIX TEXHUYECKHX YCTPOUCTB, H3MEPUTEIBHBIX
prOOPOB M TEXHOJIOTHYECKUX IMPOLIECCOB MPU PEIICHUU yYeOHO-MPAKTHYECKUX 3a/1a4, ONTHYCCKHE
CXEMBI JJIs1 IOCTPOCHUS N300paKEHHI B TNIOCKOM 3€pKajie U COOMPAIOIIeH JIMH3E;

IPUBOAUTH TMPHUMEPbl (HAXOAUTh HMHOPOPMALUIO O MpPUMEpax) MPAKTHYECKOrO HCIOIb30BaHHS
(HU3MYeCKUX 3HAHHWI B IOBCETHEBHOM >KU3HH Ul oOecredeHHs Oe30IIaCHOCTH IPH OOpaIleHHH C
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, COXpPAHEHHs 30pOBbS M COOJIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJCHUSI B OKpYKatolIei cpeae;

OCYIIECTBIISITh TMOUCK HHGMOpManuu (PHU3UIECKOro coaepkaHusi B VIHTEpHETEe, CaMOCTOSATEIHHO
dbopMyIupys TMOUCKOBBIM 3alpoc, HAXOAUTh MYTH OINPEIACICHHUS JOCTOBEPHOCTH TMOJYYCHHOU
UH(OpPMAIMK HA OCHOBE UMEIOLIMXCS 3HAHUHN U JIOTIOJHUTEIbHBIX HCTOYHHKOB,

UCTIOJIB30BaTh MPH BBIMOJHEHUH yYeOHBIX 3aaHU HAYYHO-TIONYJLIPHYIO JUTEPaTypy (U3NYECKOTrO
COIEpXKaHUs, CIPAaBOYHBIE Marepuainbl, pecypcbl ceth VHTepHeT, BiIageTh NpUEMAMHU
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(POPMALIUK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
cOo31aBaThb cOOCTBEHHEBIE MUCHbMEHHBIE U YCTHBIC COO6HI€HI/I$[ Ha OCHOBE HHq)OpMaHI/IH N3 HECKOJIBKUX
HUCTOYHHUKOB (1)I/I3I/I‘-IGCKOFO COACpIKaHus, HY6J'II/I‘-IHO MNpEaACTaBJIATL PC3YJILTAThI HpOGKTHOﬁ NI
MCCIIC/IOBATEIbCKON JICATEIBHOCTH, MPU 3TOM I'PAMOTHO HCIIOJb30BaTh W3YYCHHBIH MOHSITUITHBINA
ammapar HM3y4aeMoro pasgena (U3MKH M CONPOBOXKIATH BBICTYIUIGHHE IIpe3eHTaImeil ¢ ydérom
0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KomnnuectBo yacos
Ne /i HanMeHoBanue pa3neiioB ¥ TEM IIPOrPaMMBI K II JeKTpOHHEIE (H(POBIC)
B P POIP Bceero OHTPOIILHBIC PaKkTHHCCKHE o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Pa3nen 1. ®u3uka u €€ pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bubnunoreka LIOK
11 Pusnia - HayKka 0 pupoze 2 https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
1.2 PH3MIECKHC BETHIHHEI 2 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 bubnnorexa [JOK
. https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOEHUHU BelllecTBA
bubmuoreka [IOK
2.1 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
2.2 JIBr>keHUe U B3aMMOJICHCTBHE YaCTHI] BEIIECTBA 2 bubnnorexa [JOK
' https://m.edsoo.ru/7f416194
bubmmoreka IIOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pasnen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bubnmorexa LIOK
31 Mexanmueckoe apmwienne 3 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
32 Hnepuus, Macea, MA0THOCT 4 1 https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. Buper cnn 14 1 3 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEl U ra3oB

41 [aBnenue. Ilepegaua nmaBieHust  TBEPIABIMHU 3 bubmmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Hapnenne KuaKoCTH 5 https://m.edso0.ru/7f416194
bub6nmoreka [IOK
4.3 ATMOCQEpHOE JaBeHHE 6 https://m.edso0.ru/7f416194
4.4 JlelicTBUE KUJIKOCTH M rasa Ha MOTPYXKEHHOE B 7 bubnmnoreka HOK
' HUX TEJ0 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOIIHOCTh. JHEPrust
bubmuoreka [{OK
51 PaboTa u MomHOCTS 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.2 Hpoctere mexanusmel 5 https://m.edsoo.ru/7f416194
bubnuoreka [{OK
5.3 Mexammueckas sneprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pa3nen 6. UTorosoe noBropenne
6.1 ‘ IToBTOpeHue 3
HToro no pazneny 3
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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8 KJIACC

KonmuectBo yacoB

OnexTpoHHbIe (1I(POBLIC)

Ne mi/mm HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero KonTposbabie [IpakTnueckue 0BPA30BATEIBHBIC PECYPCHI
paboThI paboThI
Pa3pen 1. TensioBbIe sIBJICHUS
. bub6nmoreka [IOK
1.1 CrtpoeHnue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Teruiossie npouecce! 21 ! 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJIEKTpUUYECKHUE 3apslbl. 3apsyKEHHbIE Tena U 7 bubmmoreka [JOK
’ HUX B3aMOJEUCTBHE https://m.edsoo.ru/7f4181ce
N . bubnunoreka LIOK
2.2 IToCTOSIHHBIN TEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/74181ce
bubnuoreka [IOK
2.3 MarsuTibie sieHus 6 1 1 https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.4 DJICKTPOMATHHTHAS YK 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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9 KJIACC

KommuecTBo wacon
Ne i/ HauMmenoBaHue pa3eaoB U TEM OPOTrPaMMEI K II ONEKTPOHHBIE (LUPPOEBHIC)
o p porp Beero OHTPOJILHBIC paKTUYECKHE 06Pa3OBATETBHBIC PECYPCEI
paboThl paboThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 Mexannueckoe JBHIKEHHE UM CIIOCOOBI  €ro 10 1 bu6nunoreka LIOK
' OITMCAHUS https://m.edsoo.ru/7f41ad4a6
. bubnunorexa LIOK
12 Baanmopetictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3aionI coxpaneHms 10 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. MexaHn4yecKHe KoJ1e0aHNS H BOJHBI
bubnunoreka LIOK
2.1 Mexanuueckue kojeOanms ! 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
22 Mexanmeckue BOIHbI. 3YK 8 1 0 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15
Pa3nen 3. DjeKTpOMATHUTHOE T0JI€ ¥ DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TOJIE W AJIEKTPOMArHUTHBIC 6 0 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bu6mmoteka IIOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 1 https.//m.edso.ru/7f41a4a6
bubmmoteka IIOK
4.2 JIuH3BI U ONTUYECKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.3 Pasnoxxenue 6emoro ceera B CEKTP 3 1 https://m.eds0o.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zaen 5. KBanToBbIe SIBJIEHUA
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but6mmoreka [IOK

5.1 Hcnyckanne v norionieHrne CBETa arToMOM 4 https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
5.2 CTpoeuue aTOMHOro 571pa 6 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
>3 FLACpHEIC peaKiiHH ! https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb
6.1 [ToBTOpeHne u 00001IeHHE COIEpKaHUA Kypca 9 5 bubmmoreka [JOK
' ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 12
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