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PABOYASI TIPOTPAMMA 11O YYHEBHOMY IPEIMETY «®U3UKA»
(PA3OBbIH YPOBEHD)

HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma o yuebnomy npeamery «Dusnkay (6a30BbIi ypOBEHb)
(mpenmeTHas 00J1acTh «ECcTeCTBEHHO-HAYyYHBIE MIPEAMETHI) (manee
COOTBETCTBEHHO — Iporpamma 1o (¢u3uke, (pu3nKa) ypoBHE OCHOBHOI'O OOUIETO
oOpa3oBaHMsI COCTaBJIEHA HA OCHOBE IIOJOKEHUI M TpeOOBaHMM K pe3yJjbTaTam
OCBOCHHMSI Ha ©0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelIbHOM MpPOrpaMMBl,
npeacraBieHHbix B @I'OC OO0, ®enepanbHOi pabodeld MOpOrpaMmbl 1O
yueoHoMy mnpeametry «®Duszuka» (0a30BbI YypOBEHb) a TakXkKe C Y4ETOM
benepanbHOM pabouell mporpamMmbl BOCHUTAHHUA W KOHILENIMU MpPErofaBaHUs
ydebHoro npenmera «Duznkay.

Copepxanue mporpamMmbel 1o (U3MKE HANpPaBlIeHO Ha (opMHpOBaHHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaromUMXcsi M OPraHU3alui0 H3yYEeHHUs
(GU3MKKM Ha JAESITENBHOCTHOM OCHOBE. B mporpamMme mo (pu3HMKe YUYUTHIBAKOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4YeHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHMs.

[Iporpamma 10 (U3MKE YCTAHABIMBAET pacCHpeleeHre Y4eOHOro
Marepuana Mo rojaM oOy4yeHus (MO KjaccaMm), MpeasiaraeT MPUMEPHYIO
NIOCJIEIOBATEIBHOCTh HM3YyYEHHsS TEM, OCHOBAaHHYK) Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOTO COIEP KaHUA U YUETEe BO3PACTHBIX OCOOEHHOCTENH 00y4aroIuXCsl.

duszuka SBISETCA CHCTEMOOOPA3yIOIUM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJIICHWM, M3ydYaeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
npenocTaBisieT HauOoyiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeETojJa
MO3HaHMsI, TO €CTh CII0C00A MOIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 THaBHBIX 337a4 (PU3UYECKOTO O00pa3oBaHUs B CTPYKType OOIIEro

o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W



UHTepeca K HayKe y 00y4aronuxcs.

N3ydyenne ¢u3nku Ha YrIyOJIEHHOM YpOBHE TMpPEAINOiaraeT OBJaJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMHU ECTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

— HAYYHO OOBSICHSATH SIBJICHUS,

— OLICHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

— MHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BaTh HAay4yHBIE JIOKa3aTelbCTBa IS
MOJIyYSHUS BHIBOJIOBY.

Lenu wusydyeHuss ¢GU3MKK Ha YpPOBHE OCHOBHOTO 0O0mIEro oOpa3oBaHUS
OTpesieNieHbl B KOHIICMIIUMA TIpernojiaBanus y4deOHoro mnpeamera «®Dusmka» B
oOpa3oBarenpHbIX opraHuzanmsx Poccuiickoin @eaepauuu, pean3yrOMIMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIC MPOTPAMMEBI.

Henu nzyuenus: Gpusnku:

— npuoOpeTeHre UHTEpeca U CTPEeMJICHUs O0yJaroIMXCsl K HAYYHOMY H3y4EeHUIO
MPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJie¢ TOo3HaHUs U (OPMHpPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

— (opmupoBaHME HAYYHOTO MHPOBO33PEHHUsS KaK pe3yJbTaTa HM3y4eHHUS OCHOB
CTPOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

— QopMupoBaHUE TIPEACTABICHHA O poONM (PU3HKU JUIsI PAa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

— pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oynymiei mpodeccuoHanbHON
JEATEeIIbHOCTH, CBSI3AHHOM ¢ (DU3UKOM, MMOATOTOBKA K JaJbHEHIIIEMYy O0yYEHUIO
B 9TOM HAIPaBIICHUHU.

JlocTikeHre ATUX Ieiedl mporpaMMbl Mo (U3MKEe HAa YPOBHE OCHOBHOTO
o01iero o0pa3oBaHus 0OECTICYNBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

— TpUOOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHHU BEIECTBA, O MEXAaHUYECKHX,
TEIJIOBBIX, DJICKTPUUSCKHUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;
— TpuoOpeTeHHe YMEHUN ONUChIBaTh M OOBACHATH (U3WUYECKUE SIBJICHUSA C

HCIIOJIB30BAHUECM ITOJTYUCHHBIX 3HaHHﬁ;



— OCBOGHHME  METOJOB  PEIIEHHs  NPOCTEHMIIMX  Pacuy€THbIX  3aJa4y  C
UCIIOJIb30BAaHUEM bu3nUecKux MoOJIeTIeH, TBOPUYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUU HAOMIOJATh MNPUPOJHBIC SIBICHUS M BBIMOJIHATH OIIBITHI,
nabopatopHble  pabOTBI W DKCHEPUMEHTAJIbHBIE  HUCCIEJOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

— ocBoeHue npuéMoB paboThl ¢ uHbOpMaIMell (QU3NYECKOro CcolepKaHus,
BKJIIOYasi MHGOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

— 3HAKOMCTBO €O cepamu mpodecCUOHATLHON JEATeIIbHOCTH, CBSI3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMH Ha JOCTHXKEHHUSIX
(bU3MYECKOI HAYKH.

OO61iee yncio 4acoB, pEKOMEHIOBaHHBIX JJIsl U3y4YeHUs (PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B Helen), B 8 kiacce — 68
yacoB (2 4aca B Heneno), B 9 kiacce — 102 vaca (3 yaca B HEJIEN0).

[IpensiaraemMelil B mporpaMMe Mo (pU3MKe nepeyeHb J1ad0opaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHIIyeMbIM, YUYMTEIb JEJNaeT BBIOOp IMpHU IMPOBEIECHUU
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIMBHUIYaIbHBIX OCOOCHHOCTEU
oOyuJarommxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpenjaraéMblX B pamKax
OCHOBHOT'O rOCYAapCTBEHHOr0 3K3aMeHa Mo (U3HKe.

Pabouast mporpamma cocTaBieHa ¢ y4eTOM JIOKaJIbHbIX HOPMATUBHBIX aKTOB
MOBY «Unbunckas OIll», B ToM uuciae ¢ yderoMm paboueil TporpamMmbl
BOCITUTAHUSI.

Jannass  pabouyass mporpamma  peaju3yercsi C  HCIOJb30BAHHEM
00opyIOBaHUS LEHTpa €CTECTBEHHO-HAYYHOU " TEXHOJIOTHYECKOU
HamnpasieHHoctel «Touka pocray MOBY «Unpunckas OIll». Ha 6aze mentpa
«Touka pocta» obecnieunBaeTcs peanu3alus o00pa30BaTENbHBIX MPOrpaMMm
€CTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOW HaIpaBJIE€HHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHUSMU 3aKOHOJATENbCTBA B c(epe oOpazoBaHUsS U C

y4€ToM pexomeHaanuii denepaabHOro onepaTropa yaeOHoro npeamera « Duznka».



Ucnonb3zoBanne obopyaoBanus IieHTpa «Touka pocra» IpH peau3aiuu
JTAHHOU paboueil MporpaMMBbl MO3BOJISIET CO3/IaTh YCIOBHUS:
— JI7IS1 pacIIUPEHUs COIEPKAHUS IIKOJIBLHOTO 00pa3oBaHus B 00J1aCcTU (DU3UKY;
— ISl TIOBBIIICHUS TO3HABATEIHHOM aKTUBHOCTU OOYYalOIIMXCA B €CTECTBEHHO-

Hay4HOU 00JacTH;

— IS pa3BUTHSL JUYHOCTU pebeHka B rmporecce oOydeHus: (u3uke, €ro
crocoOHOCTEH, (HOPMHUPOBAHUS W YIOBJICTBOPEHHUS COIMAIBHO 3HAYMMBIX

WHTEPECOB U MOTPEOHOCTEH;
— Jas paboThl C OJApEHHBIMHU IIKOJBHUKAMHU, OpPraHU3allMi MX pa3BUTHUS B
Pa3IMYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUYECKOU JIEITEIHLHOCTH.
[Ipumenss uudpoBbie dabopaTOpuu Ha ypokax (QU3UKH, OOydaronIuecs
CMOTYT BBINOJHUTh MHOXECTBO J1a0OpPaTOPHBIX PAOOT M SKCHEPUMEHTOB IIO

MPOrpaMMe OCHOBHOM IIKOJIBI.

COAEPXAHUE OBYUEHUSA

Kypcusom 0603nauenvl snemenmol cooepicanus, usyuaempie ¢ UCNOIb308AHUEM
obopyoosanus yenmpa « Touxa pocmay.

Copep:xanue o0yueHnust B 7 Kjiacce.

Du3uKa U €€ poJib B MO3HAHUHU OKPY/KAKIIEro MUpa.

®usuka — Hayka o mpupone. ABneHus npupoabl. Ousznueckue sBICHUSA:
MEXAHUYECKUE, TEILUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeauuuHbl. M3mepenue ¢uznueckux BeanunH. dusmyeckue
npudopsl. [TorpemHocTs u3mepennii MexiyHapoHasi cucteMa euHuL.

Kak ¢uszuka u Jpyrue ecTecTBEHHbIE HAyKd M3y4aloT MPUPOLIY.
Ecmecmeenno-nayunviii memoo nosnauus: HaOI00eHue, NOCMAaHOBKA HAYYHO20
80npoca, 8blOBUNCEHUE 2UNOME3, IKCHEPUMEHM NO NPOGEPKe 2UNomes, 00bICHeHUe
Hab00aemoeo saenenus. Onucanue GuaudecKux s61eHUll ¢ NOMOWbIO MOOeell.

JleMOoHCTpaInu.

MeXaHI/I‘ICCKI/IC, TCIIJIOBBIC, SJICKTPUUCCKUC, MAIHUTHBIC, CBETOBLIC SABJICHUS.

duznyeckre MpuOOpsl U MPoLEIypa MPSAMBIX U3MEPEHUU aHAJIOTOBBIM H



1T QPOBBIM PUOOPOM. 3HAKOMCMBO € Yuhposoti 1abopamopuel no gusuxe.

JlabopaTtopHble PaOOTHI ¥ ONBITHL.

OnpeneneHue HEeHbl JeIEHUS MKaJIbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenue paccTossHui.

N3mepenue 00bEMa KUJIKOCTH M TBEPAOTO Tea.

Onpenenenre pa3MepoB MajbIX TEI.

Hsmepenue memnepamypvl npu NOMOWU HCUOKOCMHO20 mepmMomempa U
oamuuxa memnepamypbl.

[IpoBeneHue wuccienoBaHus NO IMPOBEPKE THUMOTE3bL: NAIBHOCTH MOJIETA
[IapuKa, MyueHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, UeM 0OJIbIe BICOTA ITyCKa.

IlepBoHayajbHBIE CBEACHUS O CTPOCHUM BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OTMbBITHL,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

Heuowcenue uacmuy eewecmea. CesA3b CKOpOCMU OBUICEHUS YACMUY C
memnepamypou. bpoyHoBckoe nuxeHue, auddysusa. BzaumoneiicTBue yacTtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

Aepezammubie cocmosiHus Gewecmea: CmpoeHue 2az08, AHCuoKocmeu U
meépovix (Kpucmaniudeckux) men. B3auMocCBs3b MEXIy CBOMCTBaMH BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSAHUSX M HUX ATOMHO-MOJIEKYJIIPHBIM CTPOCHHEM.
OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JleMoHCTpaInu.

Habmronenne 6poyHOBCKOTO ABUKEHUS.

Hab6nronenue nuddysun.

Hab6mronenue SIBIICHUH, OOBACHSAIOLINXCS MPUTSIKEHUEM WA
OTTAJIKMBAaHUEM YACTHUI] BEIIIECTBA.

JlaGopaTtopHbIe PaOOTHI ¥ ONBITHL.

OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (hoTorpaduii).
OMnbITHI IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OMnBITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
JIBU:KeHHE U B3aUMO/IeliCTBHE TeJl.

MexaHnuyeckoe JBHXXCHHUC. PaBHOMepHoe N HCPABHOMCPHOC JBHIXCHHC.



Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBneHue uwHepuu. 3aKOH HUHEpUMH. B3auMopeicTBHe Tel Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BeIllecTBa.

Cuia Kak XapakTEepHCTHKA B3auMoJAeUCTBUs Ten. Cuiia ynpyrocTd ¥ 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

JleMOoHCTpaInu.

HaburoieHne MeXaHn4ecKoro JBUKEHMS Tea.

N3Mepenne cKkoOpOCTH MPSIMOJIMHENHOTO JBUKECHHUS.
Habnronenue siBneHust MHEPIUU.

Habitoienne u3MeHeHus: CKOpoCcTH IPU B3aUMOIEHCTBUU TEIL.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CrioxeHne CHil, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JlaGopatopHbie PaOOTHI ¥ ONBITHL.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHUsS (IIapUKa B >KHIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

Ompenenenre CpeaHEl CKOPOCTH CKOJBKEHUS OpycKa WM IIapuka To
HAaKJIOHHOM ITIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OnbITeI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (jaedopmaiuu)
MPY>KUHBI OT MPUIIOKEHHON CHUITBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJIBKEHHUS OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBieHue TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.

Jlaenenue. CriocoObl yMEHBIIICHUS U YBETUYEHUS JaBjeHuUs. JlaBieHue rasa.

3aBUCUMOCTh JIaBJICHUSI raza OT 00BEMa, Temmeparypbl. [lepedaua OasneHus



meépobimu menamu, dxuokocmamu u 2azamu. 3akon Ilackans. [TneBMatnueckue
MAaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctatuyeckuit
napagokc. Coolbuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnau u armocepHoe naBieHue. [IpuduHbl CylecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuuermmu. M3mepenue armochepHoro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOCPEPHOTO JTABICHHUS.

JlelicTBUE )KUJIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. BrITalIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

JleMOoHCTpaInu.

3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

llepedaua oasnenus HcuOKOCmMvio U 2a30M.

Coobmraromuecs: CoCy/ibl.

I'mapaBnnaeckunii mpecc.

[IposiBnenue nercTBus atMochEpHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAIKUBAIOINICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tena
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue naBaHus TE: TJIABAHUE WIIM MOTPY>KEHUE TEJ B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.

JlaGopartopHbie PaA0OTHI ¥ ONBITHL.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOU B
J)KHUJIKOCTh YaCTH TeEJa.

OnpeneneHue  BBITAJKUBAIOIIEW  CWJIbI, JCUCTBYIOIIEH Ha  TENo,
IIOIPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEW CHUJIbI, JEUCTBYIOIIEH HA TEJIO B
J)KUJIKOCTH, OT MAacCChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBL,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B HKHUIKOCTh YaCTU
TeJa U OT INIOTHOCTH KHJIKOCTH.

KoHcTpyupoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKU U ONPEEIICHNE



€€ rpy30N0AbEMHOCTH.

PaGoTa 1 MOIIIHOCTH. JHEPrusl.

Mexanuueckast padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas IJIOCKOCTh. IIpaBmiio
paBHOBecHsl pbluara. l[IlpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBwio» MexaHuku. KoadduuueHnt nonesHoro aeicteus (nanee —
KIIJT) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasgs oHeprusa. KuHernueckas HW TNOTEHIMANIbHAs DJHEPIUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYToil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

JleMOoHCTpaInu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

JlabopaTtopHbie PaOOTHI ¥ ONBITHL.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBUKEHUU Tena IO
TOPU30HTAIBHON NOBEPXHOCTH.

Hccenenosanue yciioBUil paBHOBECHs pblyara.

N3mepenue KIIJ[ HakIIOHHOW MIIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHH.

Copep:xanue o0yuenust B 8 kiacce.

TemoBble ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKONM TEOPUH CTPOEHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOTO, MKUIAKOTO W Ta3000pa3HOrO COCTOSHHMI BEIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TIIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeroBoe pacliupeHue U CKaTue.

Temnepamypa. Céazb memnepamypuvl cO CKOPOCMbIO MENI08020 OBUINCEHUS
yacmuy. BuytpenHssi sHeprusi. CrnocoObl H3MEHEHHS BHYTPEHHEH »HEpPrHu:
TeIrIonepeaaya 151 COBEpLIEHUE paboTHI. Buapl TEIUIONEPENAYHN:

TCIIIOIIPOBOAHOCTh, KOHBCKIIUSA, U3JIYYCHHAC.



KonuuectBo Temnotel. Yoenvnas mennoémkocms ewjecmaa. TennooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [limaBinenue wu
OTBEPJICBAHME KPUCTAUNIMYECKHX BEHIECTB. YJenbHAass TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konzaeHcamus. Mcnapenune. Kunenume. YnenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOro
JIABJICHHSI.

BnaxunocTts BO3IyXA.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Ipunuuner pabotsl TeruioBbix nBurareneil KIIJ[ TemmoBoro asuratesns.
TennoBsle ABUTaTENN U 3aIATA OKPYKAIOIIEH CPEMBI.

3aKOH COXPAHEHMS U IPEBPALLEHUS YHEPTUU B TEILIOBBIX ITPOLIECCAX.

JleMOoHCTpaInu.

Habntonenue OpoyHOBCKOTO ABUKEHUSI.

Habntonenune nuddysumn.

HaOnronenue siBieHni CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.

Habmronenue TenioBoro pacimpeHus Teil.

N3MeHeHne naBlieHHWs raza IMpUH M3MEHEHHMH O00BbEMa M HarpeBaHUHU WIIH
OXJIAXKICHUU.

[IpaBuia u3MepeHus: TeMIEpaTyphl.

Bunae! Termonepenayn.

OxnaxaeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHCIIHUMH CHJIAMHU.

CpaBHeHHUE TEIUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

Habnwooenue xunenus.

HaOmnronenue nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.

Moenu TeIUIOBBIX ABUTATEIICH.

JlaGopatopHbie Pa0OTHI ¥ ONBITHI.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnpITel 1O HAOMIOJIEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U

TBEPABIX TEJL.



Omnpenenenve AaBieHUs BO3ayxXa B OajuIOHE IITTPULIA.

OneITBl, AEMOHCTPUPYIOIIHME 3aBUCHMOCTh JaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue wu3MeHeHHMs] BHYTPEHHEW OSHEpPruM Tejla B  peE3ysbTare
TEIIONEepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue SBICHHUS TEIUIOOOMEHA MpPH CMEMIMBAHUM XOJIOJHON U
ropsi4eu BOJBL.

Omnpenenenre KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJION MPHU TEIJI000MEHE
C HArpEThIM METAJUIMYECKUM LIMJIUHIPOM.

OnpedeneHue yoenvbHOU MmenioémMKoOCmu euecmad.

Hccnenosanue npouecca UCIapeHus.

Onpenenenre OTHOCUTEIBHOM BIIAYKHOCTH BO3YXa.

Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHHUS JIBJA.

JJIeKTPUYeCKNe U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Ten. JI[Ba poma sneKTpUUECKUX 3apsaoB. B3aummojelcTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMU).

Onektpuueckoe noJie. Hanpsox€HHOCTh snekTpudeckoro mons. [IpuHiun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTprudeckux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Inekmpuyeckuu mMoK. YCIOBUSL CYIIECTBOBAaHUS BJIEKTPUYECKOTO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKHJIKOCTSX U ra3ax.

Onextpuyeckas uenb. Cuna ToKa.  Onekmpuueckoe  HanpsdlceHue.
Conpomugnenue nposoonuka. Y IeIbHOE CONMPOTHBICHHE BellecTBa. 3akoH Oma
JUTsl yyacTka uenu. [lociedosamenvHoe u napaiieibHoe coeOuHenue npo8ooHUKOS.

PaGota W MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jlxoynsa—Jlenua.



DJeKTpUYEeCKre LEeNU U MOTPEOUTENH JIEKTPUUECKOM sHeprun B ObITy. KopoTkoe

3aMBbIKAaHHUC.

Iloctogaurle  MarguTel. B3amMoleicTBhe  MTOCTOSHHBIX  MarHUTOB.

MaruauTtHoe 10Jie. MarauTHoe noJje 3eMJId M €ro 3HauCHHUe JJIAA J)KM3HHU Ha 3emie.

OnbIT

9pCTez[a. MarsuTHoe 1oJie QJICKTPHUYCCKOTIO  TOKaA. HpI/IMCHeHI/Ie

QJICKTPOMArouTOB B TCXHHUKC. I[eﬁCTBﬂe MAarauTHOI'O IIOJIAA HAa IIPOBOJHUK C TOKOM.

3J'I€KTpOI[BI/IFaTeJ'H> MOCTOSIHHOTO ToKa. lMcronp3oBanue SHCKTpOI[BI/IFaTeJIeﬁ B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. Asnenue snexkmpomacuumuou unoykyuu. Ipasuno Jlenua.

DneKTporeHeparop. Cnocobbl  monyuyeHus ANEKTPUUYECKOU SHEPTHH.

BJIGKTpOCTaHIII/II/I Ha BO300HOBIISIEMBIX HCTOYHHKAX OHCPI'UH.

JleMOoHCTpaInu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3MEKTPUUECKUX 3apSa0B U B3AUMOJCHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAs] HHAYKIIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY U JUATEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO MOJIA.
HcTouHMKM OCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B 5 KUIKOCTH.

I"a30BbIi1 pa3ps.

H3mepenue cunvlt moka amnepmempom.

N3mepenune 3eKTpuyecKoro HampsKeHUsT BOJIbTMETPOM.

Peocrar 1 Marazud COnpoOTUBIICHUH.

B3aumoencTBre NOCTOSSHHBIX MATHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJOCOB MAarHUTa.
MopaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OmnbIT Opcrena.

MarHutHoe€ 1oJje Toka. DJIeKTPOMarHur.



JleliCTBHE MAarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Onbitel Dapajnes.

3aBUCUMOCTh HAMNpPaBJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHMKHOBCHMS.

DJIEKTPOTreHepaTop MOCTOSIHHOTO TOKaA.

JlabopaTtopHble PaOOTHI ¥ ONBITHL.

OneITel MO0  HAOMIOACHHWIO OJICKTPH3AllMM  TEJd HMHIAYKIUCH ©  TIpH
COIPUKOCHOBEHUH.

WccnenoBanue JEHCTBUS  DIIGKTPHUECKOTO TOJSA HA IPOBOJHUKH M
JIUDJICKTPHKH.

Coopka u nposepka pabomul 31eKMPULECKOU Yenu NOCMOosIHHO20 MOKA.

Hsmepenue u pecyiuposarue cuibl moka.

H3mepenue u peryupoBaHKe HAITPSHKCHUS.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa, HIYIIETO 4Yepe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HAa PE3UCTOPE.

Onvimol, demMoHCcmpupyowue 3A6UCUMOCTD INEKMPUUECK020
CONpoOmMuGneHUss NPOBOOHUKA OM e20 OJUHbL, NIOWAOU NONEePEeUHO20 CedeHusl U
mamepuana.

Ilposepxa npasuna croxcenusi HAnNpsHCeHUll NPU NOC1e008aMeNbHOM
COeOUuHeHUU 08YX Pe3UCmOopOs.

Ilposepxa npasuna Ona cuabl MOKA NpU NAPALLEILHOM COEOUHEHUU
pe3ucmopos.

Omnpenenenre pabOTHI AACKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpefeneHre MOIIHOCTH 3JIEKTPUYSCKOT0 TOKa, BBIACISIEMON Ha pE3UCTOPE.

HccnemoBanue 3aBHCHMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBartens.

HccnenoBaHne MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSIHHBIX MArHUTOB.

HBy‘IeHI/IC MAardvMTHOI'O I1OJIA IMMOCTOSAHHBIX MArHuTOB IIPHU UX O6’b€III/IH€HI/II/I u



pa3elICHUH.

HccnenoBanne neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUS KATYIIKU
C TOKOM ¥ MarHuTa OT CUJIbl TOKAa U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

N3ydenune neiicTBUSI MArHUTHOTO IO HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOJBUTATENS.

N3smepenue KIIJI anmekTpoaBATraTeibHONM YCTaHOBKH.

Onvimvl  no  UCCNE008AHUIO  AGNEHUSl  INEKMPOMASHUMHOU — UHOYKYUU:
uccneoosanue U3MeHeHUll 3HaYeHus U HanpaeieHus UHOYKYUOHHO20 MOKd.

Conep:xkanue o0yyenusi B 9 kiacce.

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMofiuHelHOe aBuxkeHue. CBOOOIHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE nBHKEHHE TO OKpYykHOCTH. Ilepuoa u vacrora oOpalleHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3akoH HproToHa. Btopon 3axkoH Herorona. Tpetuit 3akoH
Herorona. IIpuHImn cyneprno3suunu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS,
CUJIa TPEHUS MTOKOS, APYTUE BUIBI TPEHHUS.

Cuna TSHKECTHM UM 3aKOH BCEMHPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOIHOIO
nanenus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHOBecue maTepuaibHON TOYKU. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmnynsc Tena. U3menenne nmiynbca. Mimmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabota M MoOIIHOCTb. PaboTa cuil TSXKECTH, YNPYrocTH,



Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbpHast SHEPTHsl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEpPrus cxxaTon npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAaHEHHSI MEXaHUYECKOU
DHEPIHUU.

JleMoHCTpaInu.

HabntoieHne MexaHM4YecKOro JBMIKEHMs Tejla OTHOCUTENIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHME TyT€l W TPACKTOPUN JABWKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHMS IPIMOJIMHENHOTO IBUKECHUS.

Hccenenoanye npu3HaKkoB PaBHOYCKOPEHHOIO JIBUIKCHUS.

HabitoieHue nBUKEHUs Tesla 0 OKPYKHOCTH.

Habnronenne MexaHW4yecKux SIBIECHUHM, MPOUCXOASIIMX B CHCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [JBWXEHHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUsS Tela OT MacChl Tejaa W JEHCTBYIOLIEH Ha HETO
CUJIBL.

HaGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUH TEII.

N3MeHeHue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

Ilepemaya uMIrypca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBHUH.

CoxpaHeHHe UMITyJIbca IPHU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

Habnronenue peakTMBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHrne MEXaHWYECKOW SHEPruu MpH ABUKEHUM TENA MOJ JACHCTBHEM
NPY’KUHBI.

JlaGopatopHbie Pa0OTHI ¥ ONBITHI.

KoncTpyupoBanue TpakTta mjisi pa3roHa W JAJIbHEHIIEr0 pPaBHOMEPHOTO
JIBIDKCHUS IIApUKA WIN TEJICKKH.

OrnpeneneHre CpeIHEN CKOPOCTH CKOJIBKEHUST OpycKa WM JBHXKCHUS



IapUKa M0 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpEHHs Tela MpPU PABHOYCKOPEHHOM JIBHOKEHHH I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIAM TPU PABHOYCKOPEHHOM JBHXKEHUU 0e€3
HAYAJIbHOM CKOPOCTHM IIyTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEXKYTKA BPEMEHHU OJJMHAKOBBI.

HUccnengoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT  CHIIBI
HOPMAJIBHOTO JIaBJICHUSI.

Onpenencuue ko3phuiMeHTa TPEHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBDKEHUU TeJa IO
TOPU30HTAIBHON NOBEPXHOCTH.

Onpenenenne paOOThl CWIBl  YOPYrOCTH TpH NOABEME TIpy3a C
UCITIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHne 3aKk0Ha COXpaHEHUSI SHEPTUM.

MexaHnveckue KoJie0aHus U BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIL:
IEpUOJ, YaCTOTA, AMIUIMTYAa. MaTeMaThudecKuid W NPYKUHHBIA MAasTHHKU.
[IpeBpatienrie sHEPrUM MpU KOJIEOATETHHOM JBUKEHUU.

3aryxatomue  kosneOanus.  BoiHyknennole — koneOanus.  Pe3onasc.
Mexanuyeckue BoJiHBI. (CBoiicTBa MeEXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpoOCTPAHEHUS.
Mexanuyeckue BOJIHbI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3syk. I pomxocms 38yka u evicoma moua. Otpaxenue 3Byka. Mudpa3Byk u
yJIbTPa3BYK.

JleMOoHCTpaInu.

HaGmronenne kojieO0aHuil Tel 104 JIEHUCTBUEM CHIBI TIKECTA W CHIIBI
YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.



Habmtoienue BeIHYXI€HHBIX KOJI€OaHUI 1 pe30HaHCA.
PacmipocTpanenue npoAoabHBIX U MOTIEPEYHBIX BOJH (HA MOJEIHN).
Habnooenue 3agucumocmu 8b1comul 36YKa 0N 4acmomal.
AKyCTUYECKHIi pe30HaHC.

JlabopatopHbIe PAOOTHI ¥ ONBITHL.

Omnpenenenre 4acToThl U Mepuo/ia KoueOaH!il MaTeMaTHYeCKOr0 MasTHUKA.

OmnpeneneHre 4acTOThI U EpUoAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IEepUOJa KOJI€OaHWH MOJBEIIEHHOIO K HHUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH Tepuojia KoJeOaHUW NpPYKMHHOTO MasiTHUKA
OT MAacChl Ipy3a.

[IpoBepka HE3aBUCHUMOCTU IepHOJa KojieOaHUM TIpy3a, MOJBELIEHHOTO K
HUTH, OT MacChl Tpy3a.

OneITbl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NepHoja  KosieOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

DJIEKTPOMATHUTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BoiHbBL.  CBOKCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupona csera. CkopocTe cBeTa. BoimHOBBIE cBOMCTBa
CBETA.

JleMoHCTpaInu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlaGopaTtopHbIe PaOOTHI ¥ ONBITHL.

N3yuenne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIINBI0 MOOWIBHOTO
TenedoHa.

CBeToBBIC SIBJICHHUS.

JlyueBas MOJIC/b CBeETA. Hcrounuknu CBeETa. [IpssmonHeHoe

pacnpocTtpaHenue cBera. 3atMeHus ConnHua u JIlynsl. Otpakenue cpeta. [lmockoe



3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesnomieHUs cBeTa. [loaHoe BHyTpeHHeEe
OTpaxkeHWEe cBeTa. Vcmonb3oBaHME TOJHOTO BHYTPEHHETO OTPaXXEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xox nydeir B smH3e. OnTuueckas cucreMa (oroamnmapara,
MUKpPOCKOIa M Tejeckona. ['J1a3 kak onTuyeckas cuctema. binM3opykocTh u
JATbHO30PKOCTb.

Paznoxenne Oenoro cmBera B coektp. Ombitel Heiorona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBera.

JleMOoHCTpaInu.

[IpssmonuHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYEeCKUN CBETOBO/L.

Xox mydei B coOuparonieit JInHs3e.

XoJ1 Iy4er B paCCEUBAIOIIEH JIMH3E.

[Tonyuyenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.
Mopens rnasa.

PasnoxxeHue 6e1oro cBeta B CIIEKTP.

[TosrydyeHune 6enoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

JlaGopartopHbie PaOOTHI ¥ ONBITHI.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETOBOTO Jy4ya OT yria
najCHUSI.

N3yuenne XxapakTEepUCTUK U300paXKeHUs MTPEAMETa B TUIOCKOM 3epKaJie.

HccnenoBanne 3aBUCHMOCTH YIJIa MPEJTOMIICHHSI CBETOBOTO Jyda OT yrja
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenue n300pakeHUH C TOMOITBIO COOUPAOIICH JINH3HI.

Onpenenenre (OKYCHOTO PACCTOSHUS M ONMTUYECKOW CHIIBI COOMparomiei

JIUMH3BI.



OnbITHI 10 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnpITBl IO BOCHPHATHIO I[BETA MNPEIMETOB NHPU WX HAOIIOACHUU Yepe3
I[BETOBBIC (PUIIBTPHI.

KBaHTOBBIC IBICHUS.

OmnsiTel Pesepdopna u mnanerapHas mozenb atomMa. Mozens atoma bopa.
HcnyckaHue 1 NOTIIOIIEeHHe cBeTa aToMoM. KBaHTHI. JIMHEHUYaThle CIIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, OeTa- u raMma-u3nydeHusi. CTpoeHHuE aTOMHOTO
anpa. HyxionHas wmopens aromHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaienus. [lepuon nmomypacnana aTOMHBIX s1€ep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUsS 3apsIOBOIO U MAaCCOBOI'O YHCEIN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Anepnas sHepretuka. JIeMCTBUS pPAAMOAKTUBHBIX HW3JIyYEHUU HA JKHUBBIC
OpTaHU3MBI.

JleMoHCTpalHy.

CnexTpbl U3ITy4eHUS U MTOTJIONICHUS.

CrekTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopoa.

Habmnronenue tpexoB B kamepe Busbcona.

Pabota cuérunka HOHU3UPYIOIIUX U3ITYyUEHUH.

Perucrpanus uznydeHus NpupOAHBIX MUHEPAJIOB U MPOAYKTOB.

JlaGopartopHbie PaOOTHI ¥ ONBITHI.

HabnroaeHue CIUTONTHBIX U JIMHEHYAThIX CIIEKTPOB U3y UYCHHS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHM YaCTHIIBI IO TOPMO3HOMY ITyTH
(o dotorpadusam).

H3mepenne paaroakTHBHOIO (OHa.

IoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOPHUTEIIEHO-0000IIAFOIINI MOJTYJIb TPETHA3HAYCH JIJISI CHCTEMAaTH3aAIHN
u  0000meHWST MPEAMETHOTrO  COACPKAHUS HM  ONbITAa  JACATCIBbHOCTH,
IPHOOPETEHHOTO MPH U3YUYCHHUH BCETro Kypca (PH3UKH, a TaKKe JUIs MOJATOTOBKH K

OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢Gu3uke I 00yyaromuxcs,



BBIOPABIINAX ATOT yUYEOHBIIN MPEIMET.

[Ipu n3ydyeHnn JaHHOTO MOAYJISI PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIbI
JEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUnBaETCs AOCTHKEHUE MPEIMETHBIX U
METaINpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHO-HAYy4YHAasl TPAMOTHOCTh: OCBOCHHME HAYUYHBIX METOJOB HCCIEI0BAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHHS], TPUMEHSA IMIOJYYEHHbIC 3HAHWS, pelaTh 3aJayd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO IEATENRHOCTHBIN XapaKTep HAHHOIO MOAYJIS peanu3yeTcs
32 CY€T TOro, 4YTO OOYy4YarolIHecs BBIMOIHIIOT 3aJaHus, B KOTOPBIX UM
IpeJIaraeTcs:

- Ha OCHOBE IMOJYYEHHBIX 3HAHWI pACIO3HaBaTh W HAYYHO OOBSCHITH
(dbuznyeckue SBJICHUS B OKPY KaloIel MPUPO/I€ U MOBCEAHEBHON KU3HU;

- HWCMOJIb30BaTh HAYYHbIE METOJbI MCCIICNOBaHUs (PU3NUECKUX SIBJICHUM, B
TOM YHCJIE JJISI IPOBEPKHU THUIIOTE3 U MOTYUYEHUS TEOPETUUECKUX BBIBOJIOB;

- OOBSCHATH HAy4YHbIE OCHOBBI HamOOJEE BAXKHBIX JOCTHIKEHUU
COBPEMEHHBIX  TEXHOJIOTUM, HampuMep, MOPAKTUYECKOTO  MCIOJIb30BAHUSA
Pa3IMYHBIX UCTOYHUKOB PHEPTrUM HA OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHCHUSA
BCEX U3BECTHBIX BUJOB SHEPTHH.

Kaxnmas w3 Tem JaHHOTO MOAYJS BKJIIOYAET AKCIEPUMEHTAIbHOE
uccienoBanne 0000IMaIero xapakrepa. Moayiab 3aBepiiaeTcsi MPOBEACHUEM

JTMArHOCTUYECKON U OIIEHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIero 00pa3oBaHuUsl.

IINIAHUPYEMBIE  PE3VYJIbTATBI OCBOEHUSA  ®U3UKU
(FABOBBII YPOBEHb) HA YPOBHE OCHOBHOI'O OBHIEIO
OBPA30OBAHMUSI.

N3yuenune Gu3nku Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUs HAIMPABICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3ybTaTOB.

B pesynprate wu3ydeHus GU3NKA HA ypPOBHE OCHOBHOTO  OOIIIETO

oOpazoBaHus y oOydaromierocss 0yayT copMUpOBaHbl CICAYIONIUE JUYHOCTHbIE



pe3yJbTaThl B YaCTH:

1) maTpuOTHYECKOTO BOCITUTAHHUS:

— TPOSIBJIEHUE MHTEPECA K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHONIIEHUE K JOCTUKEHUAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) TPaKIaHCKOTO M JYXOBHO-HPABCTBEHHOT'O BOCITUTAHMSL:

— TOTOBHOCTb K aKTUBHOMY y4YacCTHUIO B 0OCYXJICHHH OOIIECTBEHHO-3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

— OCO3HAaHHE BAXHOCTH MOPAIBHO-ITHYECCKUX TPHUHIIUIIOB B JACATEIHHOCTH
YYEHOrO;

3) ACTETUYECKOIO BOCIIUTAHUL:

— BOCTPHUATHE OSCTETUYCCKUX KadyecTB (PU3NUECKONW HayKu: €€ TapMOHHYHOTO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) NICHHOCTH HAy4YHOTO TIO3HAHUS:

— OCO3HAaHHME IIEHHOCTH (PU3MYECKONM HAayKHM KaK MOIIHOTO WHCTPYMEHTa
[I03HAHHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJOTWM, BAKHEWIIEH COCTAaBISIOLIEH
KYJIbTYPHI;

— pa3BUTHE HAy4yHOU JI0003HATETBLHOCTH, HWHTEpPEca K HCCIIEI0BATEIbCKON
NEeATETbHOCTH;

5) dhopMupoBaHHs KYJIbTYPBI 3I0POBbsS U SMOIIMOHAILHOTO 0JIaromoIyYus:

— OCO3HaHME IeHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXHOCTH TMPaBWJI OE30MacHOTO TIOBEJACHHS Ha
TpaHCIIOpPTE, HAa JOpOTax, C JJIEKTPUUECKHM U TEIUIOBBIM O0OpYJOBaHHEM B
JIOMAIITHUX yCJIOBUSIX;

— copMUPOBAHHOCTH HaBBIKA pe(dieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY
¥ TaKOTO K€ TpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOTO BOCIIUTAHUS:
— AaKTUBHOE Yy4YacTHE B PCIICHWH NPAKTHYCCKUX 3a7ad (B paMKaxX CEMbH,

0o0pa3oBaTeNbHOM OpraHM3alMM, HACEJIEHHOTO IIyHKTa, POJHOrO Kpas)



TEXHOJIOTHYECKON M COIMAILHON HAINPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIE U
buznyecKux 3HAHUI;
WHTEPEC K MPAKTUICCKOMY H3yUCHUIO MPOheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

7) PKOJIOTHYECKOTO BOCITUTAHUS:
OpUEHTAIlMs Ha MpUMEHEHHWE (PU3MYECKUX 3HAHMM JJI pelIeHHus 3a7ad B
00JIaCTH OKpYKaloIIeH cpe/bl, IUIAHUPOBAHUS TIOCTYNKOB W OIICHKH HX
BO3MOJKHBIX TTOCJICJACTBUM JIJIsI OKPYKAIOIIECH CPEJIbI;
OCO3HAHHUE TJIOOATBHOTO XapaKTepa JKOJIOTHYECKUX IpoljieM M IyTed HX
pelieHus;

8) amanTanuyu K HM3MEHSIONIUMCS YCIIOBHSAM COLMAJIBHOW M IPHPOJIHOM

CpeIbl:

MOTPEeOHOCTH BO B3aMMO/ICHCTBHUH MPH BHITIOJIHCHUH UCCIIEAOBAHUI U TIPOSKTOB
(bU3UYECKOM HAMPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;
MOBBIIICHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4epe3  IPaKTUYECKYIO
JeSTEeIbHOCTD;
NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4YHCIIe (POPMYIHPOBATH
UJIeH, TIOHATUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SBJICHUSIX;
OCO3HaHUE JIC(PHUITMTOB COOCTBEHHBIX 3HAHWUN W KOMIICTEHTHOCTEH B 0O0JacTh
busuKy;
TJTAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUHM HOBBIX (PM3NUYECKHUX 3HAHHM;,
CTpEMJICHUE aHAJIM3UPOBATHh U BBISBISITH B3aUMOCBSI3H MPHUPOBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUCCKUX 3HAHUM;
OLICHKA CBOMX JEHUCTBHUM C YyYETOM BIUSHHS Ha OKPYXAKOUIYIO Cpexay,
BO3MOYKHBIX TJIOOQIBHBIX TTOCIICACTBUM.

B pesynbrate wu3yueHus (GU3MKA Ha YPOBHE OCHOBHOTO  OOILETO

oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe

pe3yJabTaThbl, BKIIIOYAIOMUE ITIO3HABATCIIbHBIC YHUBEPCAJIbHEBIC y‘-Ie6HBIe I[GﬁCTBHSI,

KOMMYHHNKATUBHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe I[GﬁCTBHH, PETYJIATUBHBIC

yYHUBEpCalbHbIC yUeOHbIE T1EUCTBUS.

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘le6HBIMI/I IIO3HaBAaTCIIbHBIMHA )IeﬁCTBHHMHI



1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:
BBISIBIIATH U XapaKTEPHU30BaATh CYIIECTBCHHBIC TPU3HAKN O0OHEKTOB (SIBJICHU);
yCTaHABJIMBATh CYIIECCTBEHHBIM MpPHU3HAK KiIacCU(UKAIIMU, OCHOBAHHS JIJIS
000OIIIeHHS U CPaBHEHHS,;
BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHHSIM;
BBIBIIATh MPUYUHHO-CICACTBEHHBIC CBS3M TIPH  HU3YYCHHH (U3HYCCKHUX
SIBJICHUI ¥ TIPOIIECCOB, TTPOBOIUTH BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHHWH, BBIJIBUTATh THUIOTE3bI O B3aUMOCBS3SX
(bu3HYEeCKUX BEJIUYUH;
CaMOCTOSATEIILHO BBIOMPATH CHOCOO pemieHHs] yd4eOHO#H (u3ndeckor 3amadn
(cpaBHEHHE HECKOJBKMX BAPUAHTOB PELICHUS, BRIOOP HaMOOJiee MOIXO0SIIETO
C Y4€TOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHECR).

2) 6a30BBIC HCCIIEIOBATEILCKHE ICUCTBHS:
HCII0JIb30BATh BOMPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN
(bU3UIECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUUECKOTO SBICHUS,
OIICHMBATh HA MMPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIHIO, MTOTYUYEHHYIO B
XO0J1€ UCCJICIOBAHMS WIIA DKCTIEPUMEHTA;
CaMOCTOATENHHO (PopMyNMpoBaTh OO0OOIIEHUS W BBIBOABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;
MIPOTHO3WPOBATh BO3MOKHOE JlabHEHIIIee pa3BUTHE (U3UUESCKUX TIPOIIECCOB, a
TaK)X€ BBIIBUTATh TPEIIMOIOXKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSX H
KOHTEKCTax.

3) pabota ¢ uHpopmaImei:
MPUMEHSTh Pa3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPU TOUCKE U
orObope wuHGOpPMAIIMK WM JAaHHBIX C YYETOM TIPEIJIOKEHHON Yy4YeOHOU
(bU3UYECKOM 3a7a9H;
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HWHOOPMAIUIO

pa3TUYHBIX BUIOB U (POPM MIPENCTABIICHNUS,



— CaMOCTOSITEIbHO  BHIOMpATh  ONTHUMAbHYIO  (OpMY  MPEICTaBICHUS
uH(pOpMaIUU U WUIIOCTPUPOBATH pEIllaeMble 3aJla4yd HECIOKHBIMH CXEMaMH,
Jauarpammamu, HHOM rpadukoi U ©X KOMOMHALIUAMHU.

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU KOMMYHUKATHBHBIMH

NEUCTBUSIMU:

1) oGmienue:

— B XoJie 00CyXIeHHsl yueOHOTO Marepuaa, pe3yJbTaToB J1abopaTOpHBIX padboT
U TPOEKTOB 3a7aBaTh BOMPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl U
BBICKA3bIBaTh WJICHU, HAICJCHHBIE HA pEIICHUE 3aJaud W MOJJIepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

— COTOCTaBJISITh CBOM CYXKJEHHUSI C CYXXJICHUSIMU JIPYTMX YYAaCTHUKOB JUAjoOra,
OOHapyXUBaTh Pa3IU4YUe U CXOJICTBO MO3UIUH;

— BBIpaXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMHUCbMEHHBIX TEKCTaX;

— MyOJWYHO TPENICTABISATh PE3YJIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

2) COBMECTHAsI IEATEbHOCTD (COTPYITHUYECTBO):

— TOHHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYAIbHON
paboTHI U PEIICHUH KOHKPETHOM (PU3NYECKOl IPOOIeMBbI;

— TPUHUMATH 1IEJTM COBMECTHOM JESITEILHOCTH, OPTraHU30BbIBATh IEUCTBUSA 110 €€
JOCTHXKEHHIO: PACTIPEAENSITh POJIM, OOCYXAAaTh MPOLECChl U PEe3YJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

— BBINOJIHATH CBOKO 4YacTh pabOThI, JIOCTUTras KAa4yeCTBEHHOTO pe3yJbTara Mo
CBOEMY HAIPaBJICHUIO M KOOPJIUHUPYS CBOU JCUCTBUSI C APYTUMH YJ€HaAMU
KOMaH/IbI;

— OIICHMBAaTh KauyeCTBO CBOErO BKJaJa B OOMIMI TPOAYKT IO KPUTEPHSIM,
CaMOCTOATENEHO C(HOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

OBnajzieHNEe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMU:
1) camoopranu3zanusi:
— BBIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYCOHBIX CUTYalUsX, TPEOYIOIIUX JIs

peteHust GU3NIECKUX 3HAHUM;



— OPHUEHTHUPOBATHCS B  PA3IMYHBIX  TOJAXOJAaX  MPUHATAS  PEIICHUU
(MHIMBUAYaJdbHOE, TPUHSTHE pEIICHUS B TpYyIIe, MPUHATHE PELICHUN
TpyIIIoN);

— CaMOCTOSITEIbHO COCTaBJISTh QJITOPUTM pELICHHUS (PU3NYECKOW 3aladdl WU
IUlaHa MCCIIEOBAaHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh MIpeiaraeMble BApUAHThI PEIICHUN;

— TMPOBOAUTH BHIOOP U OpAaTh OTBETCTBEHHOCTD 3a PEIICHUE.

2) CaMOKOHTPOJIb:

— J1aBaTh OLIEHKY CUTYyalluH U MpeJjiararh riaH e€ N3MEHEHNUS,

— OOBSCHATH  TNPUYMHBI  JOCTHKEHHMS]  (HEIOCTMXKEHHS])  pe3yJbTaTOB
NEeSATEeILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHTH KOPPEKTHBBI B JACATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJTHEHUS
(U3MYECKOro HUCCIeAOBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

— OLEHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

3) SMOIIMOHAJIHBIN UHTEIUIEKT:

— CTaBUThH ceOsl HA MECTO JPYTOro 4esjoBeKa B XOJE Cropa WIA JUCKYCCHUU Ha

HAy4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.
4) npuHsATHE Ce0s U IPYTUX:

— TMpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHUuU (PU3NUECKUX 3a/lady WIA B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IIpenmeTHble pe3yabTaTbl OCBOCHHS MpOrpaMmbl 1o (usuke (6a30BbIN

YPOBEHb).

Kypcusom o0603nauenvr pezynomamuvl, 00CMudiCeHUe KOMOPHIX OOAHCHO
0becneuusamscs UCNOIb308aHUeM 000py0oeanus yenmpa « Touka pocmay.
[IpenmeTHbIe pe3ynbTaThl K KOHIYY 00ydeHHs B 7 Kjacce JOJDKHBI OTpakaThb

c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— WCIIOJI30BaTh TOHATHUSA: (PU3MUECKHE W XUMUUYECKHE SIBJIICHHS, HAOJIOJCHUE,
AKCIEPUMEHT, MOJIeNb, TUIIOTE3a, €IWHUIIBI (U3UYECKUX BEIUYUH, aTOM,
MOJIEKyJa,  arperatHblie  COCTOSHUS  BemlecTBa  (TBEpHOE,  JKUJKOE,

razoo0pa3Hoe), MEXaHHYECKOE JIBIKCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,



OpSIMOJIMHEMHOE), TPaeKTOpus, paBHOJACHCTBYIOIIAs cuil, JAedopmarius
(ympyrasi, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;

paznuuath siBieHuA (aud@ysus, TEIIOBOe IBMKEHHE YaCTHIl BEIIECTBA,
paBHOMEPHOE JIBUYKEHUE, HEpPABHOMEPHOE JBU>KCHUE, UHEepLUs,
B3aMMOJICUCTBHE TeJl, PaBHOBECHUE TBEPABIX TeJI C 3aKPEIUIEHHOW OCBIO
BpalleHus, Mepeaya JaBiICHUs TBEPABIMU TEIaMH, JKUJIKOCTSIMHU M Ta3aMmi,
aTMoc(pepHOe JaBJCHUE, MIaBaHUE Tell, TPEBPAIICHUS MEXaHUUYECKOU SHEPTHH )
MO0 ONUCAHMID HX XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE WU3YUYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM
MUpe, B TOM 4Hucie (U3UYECKHUE SIBJICHUS B MPUPOE: MPUMEPHI IBUKEHHUS C
pPa3IMYHBIMH CKOPOCTSIMM B KMBOW WM HEKHUBOU NPHUPOAE, NECUCTBUE CHIIbI
TPEHUsI B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHHS Ha >KUBOU
OpraHu3M, IIaBaHWE PbIO, phIUArd B TeJie YeOBEKa, NMPHU ITOM IEPEBOJUTH
NPaKTUYECKYI0 3aJady B Y4eOHyI0, BBIIEISATh CYLIECTBEHHBIE CBOWMCTBA
(npu3Haku) (PU3NYECKUX SIBICHMI;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3MUECKUE SIBICHUS, HCIOJb3YS
bu3nueckue BeIMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTh, CPEAHSA CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC Tela, CHUJia
TpeHusl, AaBjeHUE (TBEPAOro Temna, *KUAKOCTH, ra3a), BbITAJKUBAIOIIAs CHUJIA,
MEXaHHUYeCKass paboTa, MOIIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHJIbI, KOd(PHUImeHTt
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KUHETUYECKAsi U TMOTEHIIMAIbHASI DHEPTHS),
NPy OMHUCAaHWU TPABWIBHO TPAKTOBATh (HU3WUYECKUN CMBICI MCHOJIb3YEMbIX
BEITUYMH, WX OOO3HAUYECHUS] W €IUHUIIBI (U3UYECKUX BEIMYUH, HAXOJUThH
dbopMyTbl, CBSI3BIBAIONINE JaHHYI (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BETUYMHAMH, CTPOUTh TpauKud W3YYEHHBIX 3aBUCUMOCTEH (U3HMUECKHUX
BEJIUYUH,;

XapaKTEepU30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ys
MpaBUJia CJIOXKEHHUs Cuil (BI0JIb OJHOU mpsiMoil), 3akoH ['yka, 3akon I[lackans,
3aKOH Apxumesa, MpaBUiIO paBHOBECHsl pbluara (OJI0Ka), «30JI0TOE MPaBUIIO»

MCXAaHHKH, 3aKOH COXPaHCHUA MEXaHUYECKON OHCPIUM, IIPH 3TOM [aBaTb



CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTHYecKOe
BBIp2KEHUE;

OOBSCHATH (PU3UYECKHUE SBJICHUS, MPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
[IaroB € MCHOJIb30BaHUEM |—2 M3yuYeHHBIX CBOMCTBA (DU3UYECKUX SIBICHUI,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€éTHbIe 3a1a4u B 1-2 NEHCTBHS, UCHONB3YS 3aKOHBI M (HOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCJOBHS 3aJadyd
3aliChIBaTh KPaTKOE YCJOBHE, TMOACTABIATh (PU3NYECKHUE BEIHUYMHBI B
dbopMylnbl W  TPOBOAWTH Pacy€Thl, HAXOAWTh CIPABOYHBIC JAaHHEIE,
HEO0OXOAUMBbIE JJIA PEIICHUs 3ajad, OLICHUBATh PEATUCTUYHOCTh MOJYyYSCHHOU
(bu3MYECKO BEIIMUNHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTH MPU MOMOIIU (PUIUIECKUX
METOJIOB, B ONMCAHUU UCCIIEJOBAHMSI BBLACIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pa3Iu4YaTb W WHTEPIPETHPOBATH TOJIYUYEHHBIA pe3yJbTarT,
HAXOAHTh OMMOKU B XOJI€ OMBITA, IPOBOAUTH BBIBOJIBI II0 €TO PE3YJIbTATaM;
npoBOOUMb ONBIMBL NO HAOIIOOEHUID QUUYECKUX SIGIEeHUt UMU QUUYECKUX
ceolicme mesn: GopmMyauposams nposepsiemvle NpeonoNoNCeHUs], cooupamo
YCMAHOBKY U3 NPeOloHCEHHO20 000pY008aHUs, 3ANUCHIBAMb X00 ONbIMA U
Gdopmynuposamo 6v1600b1;

8bINOIHAMb NPAMbLE USMEPEHUS PACCMOAHUS, 8PEMEHU, MACChl mead, 00beéMa,
CUTbL U MEeMNepamypul ¢ UCNONb308AHUEM AHATI0208bIX U YUDPOBLIX NPUbOpos,
3anucvleams NOKA3aHusi NpuboOpo8 ¢ YYEMOM 3A0AHHOU AOCONIOMHOU
HO2PEeUHOCIU USMEPEHULL,

IPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OAHOM (DU3MUECKON BEIMYUHBI OT
JPYrol ¢ UCHOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUW (3aBUCHUMOCTU ITyTH
PaBHOMEPHO NBIDKYIIETOCS TeJla OT BPEMEHU JBIDKCHHS Teja, CHJIBI TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Ten W
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMAAN COTMPUKOCHOBEHHS TEN, CHIIBI

YOPYTrOCTH OT YAJWHEHUS TMPY>KUHBI, BBITAIKMBAIONIEH CHIIBI OT 00bEMa



NOTpyXEHHON YacTH Tella M OT IJIOTHOCTH KUAKOCTU, €€ HE3aBHUCHUMOCTH OT
IUIOTHOCTU TeJda, OT TJAyOWHBI, Ha KOTOPYIO TOTPY>KEHO TENO, YCIOBHMA
IUTAaBaHMUSI TeJl, YCIOBUH paBHOBECHs] pblyara W OJOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO HCCIEAOBAaHMs, COOUpPATh YCTAHOBKY M BBIMOJHSATH
U3MEpPEHUsl, CJenys NpPeaoKeHHOMY IUIaHy, (QUKCUPOBATh pPe3yJIbTaTh
MOJIYyYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BHUJE MPEIIOKCHHBIX
TaONIUIl U TPaPUKOB, MPOBOJUTH BHIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;
POBOJUTH KOCBEHHBIE U3MEpPEHUS GPU3NUYECKUX BETNYHMH (TUIOTHOCTDH BEUIECTBA
KHUJKOCTH M TBEPAOTO Tela, CUjla TPEHHsI CKOJBKEHHUsS, JaBICHUE BO3IyXa,
BBITAJIKMBAIOIIAS CHJIA, JEUCTBYIOIIAs HAa TMOTPYKEHHOE B KUIKOCTH TeEJO,
KOA(Q(GUIUEHT TMOJIE3HOIO JEWCTBHUA IPOCTBIX  MEXaHU3MOB), CIEIys
NPEMJIOKCHHOW MHCTPYKUMU: TPU  BBIMOJHEHUH U3MEPEHU CcoOuparth
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UCKOMOM BEJIMYUHBI;
cobmooams npasuia mexHuku OezonacHocmu npu pabome ¢ 1a6OpamopHvIM
obopydosanuem;

UMETh TPEJCTaBICHWE O NPUHIMUIAX JEHCTBUS MPHOOPOB M TEXHUUYECKUX
YCTPOMCTB: BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOIIHNECS COCY/IbI,
OapomeTp, phIuar, MoABM>KHBIM U HEMOABMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTEePU30BaTh MPUHIIUIBI IEHCTBUSI M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C HCIOJIH30BAHUEM HX OMUCAaHUA (B TOM YHCIE: TOAIIUITHUKH,
YCTPOMCTBO BOJOMNPOBOJA, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMED,
NOPIIHEBOW HACOC, apeOMETP), UCIOJIb3Yys 3HAHUS O CBOWMCTBAX (PU3MUYECKUX
SIBIICHUI 1 HE0OX0IMMBbIe (PU3NUECKHe 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTH NPHUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
UCTIONIb30BaHus (DU3MUECKUX 3HAHUH B MMOBCEAHEBHOMN KU3HU JJIs1 00€CTICUCHHUSI
0e30macHOCTH TIPU 0OpaIleHuH C MPUOOpPAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAaHEHHUS 370POBbsi U COOJIOJEHUS HOPM 3KOJOTMYECKOTO TOBEIEHUS B
OKpYXKaroUIEn Cpeie;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(popmanmu B HTEpHETE B COOTBETCTBHUH
C 3aJJaHHBIM TIOMCKOBBIM 3allpoCOM, HA OCHOBE MMEIONINXCS 3HAHUHN U MyTEM

CpaBHCHHA PpPaA3JIMYHBIX HCTOYHHMKOB BBIJACIIATH I/IH(i)OpMaLII/IIO, KOoTOpas



SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCHOJB30BATh MPHU BBINOJHEHWN YYEOHBIX 3aJaHU Hay4YHO-MOMYJISIPHYIO
JUTEpaTypy (PHU3NYECKOTO COICpKAHUs, CIPABOUYHBIE MaTEPHAIbl, PECYPCHI
cetu  MurepHer, BnaaeTp npuéMaMH  KOHCIEKTHPOBAHMS  TEKCTA,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;

— cOo37aBaTh COOCTBEHHBIE KpaTKME€ NUCbMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 HMCTOYHMKOB HH(OpPMAIMH, B TOM 4YHUCIIE€ MYOIMYHO MPOBOJIUTH
KpaTKuEe COOOIICHHS O pe3ysbTarax MPOEKTOB WM YUYEOHBIX MCCIIEAOBaHUM,
IIPU 3TOM T'PAMOTHO HCIOJIB30BAaTh M3YUYEHHBIM MOHSATUMHBIA amnmapaTr Kypca
(U3UKH, CONMPOBOXKIATH BHICTYIUICHHE MTPE3CHTALINEH;

— MNPy BBIIOJHEHUM YUYEOHBIX TPOEKTOB U MCCIEIOBAHUN PpPACIPEIEISTH
00s13aHHOCTH B I'PYIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh
3a BBIIOJHEHUEM IUIaHa JCHCTBHUM, OLIEHWBATh COOCTBEHHBIM BKJIAJ B
JEATENIbHOCTh TPYIIBI, BBICTpaWBaTh KOMMYHMKATHUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBasE MHEHUE OKPYKAIOIIUX.

[IpeameTHbIe pe3ysbTaThl K KOHIy OOy4YeHHs B 8 KJacce JOHKHBI OTPa)XaTh
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

— MCIIOJIB30BAaTh IIOHATHS: Macca W Pa3MeEPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEILECTBA, KPUCTALIMYECKUE U
amop(HbIe Tea, HACHIIICHHbI M HEHACHIIICHHbII Map, BIAXKHOCTh BO3/yXa,
TEMIIEpPAaTypa, BHYTPEHHSS DJHEPIUs, TEIJIOBOM JBUraTeilb, JJIEMEHTAPHBINA
DIIEKTPUYECKUHN 3apsll, JJIEKTPUUECKOE II0JI€, NPOBOJHUKU U JAUIEKTPUKH,
ITOCTOSTHHBIN AJIEKTPUYECKUIN TOK, MArHUTHOE ITOJIE;

— pasznuuaTh sBJIEHMS (TEIUIOBOE pacCUIMpEHHE U CXaTue, TeIulonepeaaya,
TEIUIOBOE pPAaBHOBECHE, CMAYMBAHUE, KANWULSIPHBIE SIBJICHUS, WCIIAPEHHUE,
KOHJEHCAlus, IUIaBJI€HUE, KpUCTauM3alus (OTBEpAEBAHHE), KHUIICHUE,
Terionepeaaya (TEIIONPOBOAHOCTb, KOHBEKLHUSA, HU3IIyYEHHUE), DIEKTPU3ALMS
T€J, B3aMMOJCHUCTBUE 3apsAoB, ACHUCTBHS JJIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICHCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO TIOJISI HA
IPOBOJHUK C TOKOM, »JJEKTPOMArHuTHas WHAYKIUS) [0 ONUCAHUIO UX

XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIONX JaHHOC



duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE M3YyUYEHHBIX (DU3MUECKUX SBJICHUN B OKPY’KaIOIIEM
MUpE, B TOM 4YHUCJIE€ (PU3NYECKHE SBICHUS B MPHUPOAE: IOBEPXHOCTHOE
HATSDKEHUWE W KanWwULIPHBIE SBJIEHUS B NPHUPOJAE, KPUCTAIBI B IPHUPOJE,
nznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, oOpa3zoBaHHE
pochl, TyMaHa, WHEs, CHera, »>JEKTPUYECKHE SBJICHUS B aTrMocdepe,
3JIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE 110JIe 3eMIIH, Ipei] MOIOCOB,
pOJIb MArHUTHOTO MOJS JJI >KM3HU Ha 3eMJjie, NOJSIPHOE CUSHUE, MPU ITOM
NEPEBOUTh NPAKTUUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJIECISATH CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUIA;

ONKCHIBAaTh HM3yYEHHBIE CBOWCTBA T€A M (PU3NYECKUE SBICHUS, HCIONb3Ys
¢uznueckue BEIWYMHBI (TEMIEpaTypa, BHYTPEHHSISI HSHEPrusi, KOJIMYECTBO
TEIUIOTHI, yJEJIbHasl TEIJIOEMKOCTh BELIECTBA, yJAEJbHAs TEIUIOTa IUIABJICHMS,
yJAeIbHas TeIuloTa napooOpa3oBaHMsl, YJEJIbHas TEIJIOTa CropaHUsl TOILIMBA,
KO3((PUIIMEHT TMOJE3HOTO JEWCTBHS TEIJIOBOM MAIlMHbBI, OTHOCHUTEIbHAs
BIQKHOCTb BO3[yXa, JJIEKTPUYECKUH 3apsf, CHIA TOKa, DJJIEKTPUUYECKOE
HalpsHDKEHUE, CONPOTHBIIEHWE TNPOBOJHUKA, YJIETBbHOE  COMPOTHUBIICHUE
BellecTBa, paboTa M MOIIHOCTh D3JIEKTPUYECKOIO TOKA), MPH OINUCAHUU
OPAaBWJIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HUCHOJB3YEMBIX BEJIMYUH,
00O3HaYeHUsT M €OUHULBI (PU3NYECKUX BEJIWYUH, HAXOAUTh (OPMYJIbI,
CBSA3BIBAIOLIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIMYMHAMU,
CTPOUTH I'papvKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBJICHUS U MPOLIECCHI, UCTIONIB3YS
OCHOBHBIE€  IIOJIOKEHHSI  MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUH  CTPOEHUS
BEILECTBA, MPUHLHUII CYIIEPHNO3ULUHU MOJEN (HA KaUeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHus 3apsja, 3akoH Oma Ui yyacTka nenwd, 3akoH Jxoyns-Jlenna,
3aKOH COXPAaHEHHWs JHEPruu, MpU 3TOM yMeTh (OpMyJIHMpOBaTh 3aKOH H
3aMKChIBATH €70 MAaTEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PM3HUECKHUE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYalHH MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD

IMPUYINHHO-CIICACTBCHHBLIC CBsA3H, CTPOUTH o0bscHeHHE M3 1-2 JOrMYEeCKHX



[IaroB C HUCHOJb30BaHHWEM 1—2 W3yYEeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€éTHbIC 3a1a4l B 2—3 NEHCTBUS, MCIOJB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAllM3a YCJOBHS 3aJadyd
3aIIMChIBATh KPATKOE YCJIOBUE, BBIABIIATH HEIOCTATOK HAHHBIX Ul PELICHUS
3a/1a4M, BBIOUMpPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ pelleHus,
IPOBOAUTh pPacy€Tbl M CpPaBHMUBATh IIOJYYEHHOE 3HAaYeHHE (U3HUECKON
BEJINYMHBI C U3BECTHBIMU JTAHHBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (HU3HUECKUX
METOJOB, MWCIOJIb3ySl ONMCAaHWUE WCCIEHOBAHUs, BBIICIATH IPOBEPSAEMOE
NMPEANOJIOKEHNE,  OLECHMBATh  INPABWIBHOCTH  MOPSAAKA  NIPOBEACHUS
VCCIIEIOBAHMUs], IPOBOJIUTH BBIBOJIBI,

IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUA WM (PU3MUYECKUX
CBOMCTB TeJl (KalWJUIAPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
0o0bEMa, TemrmepaTypbl, CKOPOCTH IpOLIECCa OCTHIBAHWSA M HArpeBaHUs IpH
U3JIyYEHUH OT ILIBETa M3JIy4arouieil (Moriomaromei) moBEpXHOCTH, CKOPOCTh
WCIIAPEHHS] BOABI OT TEMIIEPATypbl KUIAKOCTH M IUIOMIAAN €€ IOBEPXHOCTH,
DNEKTpU3aUMs  TeI W B3aUMOJCHUCTBUE  DJIEKTPUYECKUX  3apsioB,
B3aMMOJICHCTBUE IIOCTOSIHHBIX MAarHuTOB, BU3YaJIM3allisl MAarHUTHBIX IOJIEU
IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA MAarHUTHOI'O IIOJISI HA NMPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHUTa, CBOKWCTBA 3JIEKTPOIBUIATENSl MOCTOSHHOIO TOKA):
bopMyIUpOBaTh MPOBEPSIEMBbIE MPEANOI0XKEHHS, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO0 000pY/I0BaHUSA, OMMCHIBATH XOJ ONbITa U (POPMYJIHPOBATH
BBIBO/IbI;

BbINONIHAMb NPAMbIE USMEPEHUS MEeMNepamypbvl, OMHOCUMENbHOU GANCHOCTIU
6030yXa, CUNbL MOKA, HANPAACEHUS C UCNONb308AHUEM AHANO208bIX NPUOOPOE U
0amyuKo8 U3UYeCKUX GelUdUH, CPAGHUEAMb pe3VIbMmamvl USMEPEHUU C
VUEMOM 3a0AHHOU AOCONIOMHOU NOCPEUWHOCTIU,

MPOBOJAUThL HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEJIMYUHBI OT
JPYroi ¢ UCIOJIb30BAaHUEM MPAMbBIX U3MEPEHUI (3aBUCUMOCTH COMPOTUBIICHHUS

IMPOBOJHHKA OT €TI0 IWHBI, IUIOHMAAW ITOIICPECHYHOro CCUCHUA H YACIbHOI'O



COTMPOTHUBJICHUSI BEIIECTBA IMPOBOJHWKA, CHJIbI TOKa, WIYIIETO Yepes
MIPOBOTHUK, OT  HalpsHKEHUS Ha  TIPOBOJHUKE, HCCIIeIOBaHHUE
MOCNEAOBATEABHOTO W MAPAUICNBbHOTO  COCOUHEHHH  MPOBOIHHUKOB):
IJIAaHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY U BBINOJHITH U3MEPEHUS,
cienysi TPENJOKEHHOMY IUIaHy, (UKCUpPOBATh pPE3yJIbTaThbl MOJYyYEHHON
3aBUCUMOCTH B B TaOJIUIl U TpadUKOB, TPOBOJUTH BBIBOJIBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

MPOBOJUThL KOCBEHHBIC HW3MEpCHUS (UBUYECKUX BelWduH (yaenbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHUKA, pabOTa U MOUIHOCTH
AIIEKTPUIECKOTO TOKA): TUTAHUPOBATH U3MEpEeHMUS, cobupaTh
DKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIEIys TMPEMIOKCHHOW WHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

cobmooams npasuia mexHuku oezonacHocmu npu pabome ¢ 1abOpamopHvIM
obopyoosanuem;

XapaKTEPU30BaTh MPUHIIUAIBI EHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUICCKUX
YCTPOMCTB C UCTIOJIB30BAHUEM UX OIMUCAHUS (B TOM YMCIE: CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETp, TMapoBas TypOWHA, aMIlepMeTp, BOJBTMETP, CUETUHK
AIIEKTPUYECKOW IHEPTUH, IJICKTPOOCBETUTEIbHBIC TPHOOPHI, HarpeBaTEIbHBIC
AIEKTPONPUOOPHI (TpuMepsI), AJIEKTPUYECKHUE MPEIOXPaHUTEIIH,
AJIEKTPOMArHUT, JEKTPOJABUTATENb MOCTOSHHOTO TOKA), MCHOIb3Ys 3HAHUS O
CBOMCTBax  (UBMYECKWX  SBICHUA ©W  HeoOxomumble  (pusmyeckue
3aKOHOMEPHOCTH,

PACno3HABAMb NPOCMble MEeXHUYecKue YCmpoucmea u usMepumeibHbvle
npubopsl NO cXemam U CXemamudHblM PUCYHKAM (HCUOKOCMHBIU mMepMOMemp,
mepmoc, Hncuxpomemp, 2ucpomemp, O08ueameinb 6HYMPEHHE20 C2OPAHUs,
9/IeKMPOCKON, peocmam), COCMAsIAMb CXeMbl 2NeKMPUYecKux yeneu ¢
HOCIe008aMENbHLIM U NAPATIENbHbIM COeOUHEHUEM JJIeMEeHmo8, pPa3Iuydsl
YCN08HblEe 0003HAYUEHUS INEMEHMO8 DTIeKMPULECKUX Yenel,

NPUBOAUTH TPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOIrO
WCITOJIB30BaHUS (PU3NYSCKUX 3HAHUI B IMOBCEIHEBHOMN KU3HH JIJIST 00CCTICUCHUS

0e30MacHOCTH PHU OOpaALIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPONCTBAMU,



COXPaHEHHUSI 370POBbsi U COOJIOJEHUS HOPM D3KOJOTHYECKOTO TOBEIEHUS B
OKpYXaroUIIEH Cpeie;

OCYIIECTBIISITh MOUCK HHQOpMAIMK (Puzndeckoro coiepxanus B WHTepHere,
HAa OCHOBE HMEIONIMXCS 3HAHUW U MYTEM CpPaBHEHUSA JOMOITHHUTEIBHBIX
UCTOYHUKOB BBIACIATH HH(POPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUNBOMN WITH
MOJKET OBITh HEIOCTOBEPHOM;

UCTIONIb30BaTh TPH BBIMOJHEHUN YUYEOHBIX 3aJlaHUil HAayYHO-TIOMYJISPHYIO
JUTEepaTypy (QHU3NYECKOTO COACpPIKAHUS, CIPABOYHBIE MaTepuajbl, PECYpChl
cetu  MHrepHer, Bnaaerb npuéMamMu  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeodpazoBanusi ”HGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 00001as
UHPOPMAIIMI0O W3 HECKOJbKUX HMCTOYHHUKOB, B TOM 4YHCIEe MTyOIHMYHO
IPEJCTaBISITh PE3YJIbTAThl IPOEKTHOM WIIM UCCIIEI0BATENIbCKON IESITEIBbHOCTH,
Py ATOM TPAMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATHIHBINA amnmapar Kypca
($u3KKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAlUEH;

IIPU BBITTOJIHEHUH YUEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3NUECKUX MPOIIECCOB
pacnpenensaTh O00s3aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTaBICHHBIMHU
3aJja4aMHu, CJICIUTh 32 BBITIOJHEHHUEM IJIaHa JIEHCTBUN M KOPPEKTHUPOBATH €TO,
OLICHWBAaTh COOCTBEHHBI BKJIAJ B JEATEIBHOCTH TPYIIIBI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aUMOJIEHCTBUE, TMPOSABIAS TOTOBHOCTh pa3pelaTh
KOH(DIIUKTHI.

[TpenMeTHbIE pe3yibTaThl K KOHIy 0OydeHHs B 9 KJjacce JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

UCTIONIb30BaTh MOHATHUS: CHCTEMa OTCYETa, MaTepualibHasg TOYKa, TPACKTOpHS,
OTHOCHTEIFHOCTh ~ MEXaHWYeCKOro JABWXKEHusA, Aedopmarus  (ympyras,
TUTaCTUYECKas), TPEHHE, IEHTPOCTPEMHUTEIHLHOE YCKOPEHUE, HEBECOMOCTh H
NEePerpy3KH, LEHTP TSHKECTH, aOCONIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPAOrO Teja, pPAaBHOBECHE, MEXaHMYECKHE KOJeOaHUS U BOJHBI, 3BYK,
uHpa3ByK W YyIbTPa3BYK,  JJICKTPOMATHUTHBIE  BOJHBI,  IIKajia
AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI

HNCIIYCKaHUA W IIOIJIOIICHUA, aan)a—, Oera- raMmma-mus3jiIydCHus, HW30TOIIbI,



sJIepHasi SHEPreTUKa;

paznuyath SIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBIDKEHWE, PABHOYCKOPEHHOE MPSMOIMHEHHOE IBIKEHHE, CBOOOTHOE TaJICHHE
TEJ, PAaBHOMEPHOE JBWXKEHHE II0 OKPYXHOCTH, B3aMMOJICHCTBUE Tel,
pEaKkTHUBHOE  JBWXKEHHUE, KoJyiebaTenbHOE  JBWXKEHUE (3aTyXawllue U
BBIHY’KJICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE JIBI)KEHHE, OTPaKeHHE 3BYKa,
MPSIMOJIMHEWHOE PACHPOCTPAHEHHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA, MIOJIHOE
BHYTpEHHEE OTPAKEHUE CBETa, pA30KEHHE OEloro CBeTa B CIEKTp H
CIOK€HHE  CHEKTPAJIbHBIX IIBETOB, JHUCHEPCUS  CBETa, E€CTECTBEHHAs
PaIOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa W3Iy4YeHUs) IO
OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX
JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBJICHUM B OKPYKAIOIIEM
Mupe (B TOM yucie (puanyeckue SIBICHUS B MPUPOJE: MPWIMBHI U OTIUBHI,
nBrkeHue 1iaHeT COJIHEYHOM CHCTEMBbl, PEaKTUBHOE JBIKEHHE >KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUUECKHUE
BOJIHBI, I[yHaMH, 03XO, I[B€Ta TeJ, ONTHUYECKUE SBJICHUS B TMPHUPOJE,
OMoNornYecKoe ACHCTBUE BUIMMOTO, YJIBTPa(UOIETOBOIO U PEHTIEHOBCKOTO
U3ITyYCHUM, €CTECTBCHHBI pPAJMOAKTHUBHBIM (OH, KOCMHUYECKHE JIyYH,
paaoaKTUBHOE U3 TyUYCHHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PaIUOAKTUBHBIX
W3JIy4YeHU Ha OpPraHu3M 4YeJOoBeKa), MpU ITOM IMEPEBOJUTHh MPAKTHUYECKYIO
3aJjadyy B y4e€OHYI, BBIJCIATh CYIIECTBEHHbIE CBOWCTBA (MIPU3HAKH)
bU3HYECKUX SBICHHUI;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SBJICHUS, HCIOIB3YS
dbu3nUecKkue BEIMYMHBI (CpeAHsii W MIHOBEHHas CKOpPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, TI€pEMEIICHUE, IyTh, YIJOBas
CKOpPOCTb, CHJIa TpPEHHs, CHJIa YHOPYroCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOJIHOTO MaJICHUsI, BEC Teja, UMIYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYeCKas
paboTa W MOIIHOCTh, TIOTCHIMAJIbHAS DJHEPrus Teja, TMOJHATOTO HaJ
MOBEPXHOCTHIO  3€MJIM, [OTEHIMAJIbHAs JHEPIUsl  CXKATOM  MPY>KUHBI,

KHHCTHUYCCKAsA OHCPIru:A, IMOJHAA MCXAaHHYCCKasd OHCPIruAdA, IMEpruoJ M YaCTOTa



Kosie0aHuM, ATMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThH CBETa,
NOKa3aTellb MPEJIOMJIEHUSI CpEeAbl), NPU ONHCAHUH MPABUIBHO TPAKTOBATH
bu3nyeCKuil CMBICT HCHOJIB3YEMBbIX BEJIWYUH, OOO3HAUEHUS U EIAUHHULIBI
bu3MYEeCKUX  BEJIIMYUH, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIIME  JIAHHYIO
bU3MYECKYI0 BETMYUHY C IPYTUMH BEIMUYUHAMH, CTPOUTH I'paUKU M3YUEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJINYUH;

XapaKTEpPU30BaTh CBOMCTBA TeJl, PU3NYECKHUE SBJICHUSA U MPOLECCHI, UCIOJIb3YSI
3aKOH COXPAaHEHHsI SHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHWS, IPUHLHII
CYNEpIIO3ULIMA CHJI, IPUHIMI OTHOcUTEeNbHOCTH ['anmiies, 3akoHsl HproToHa,
3aKOH COXPAaHEHUs WMITYJIbCa, 3aKOHbl OTPAXXEHUS U MpPEJIOMJICHUS CBETa,
3aKOHBI COXPAaHEHHMsI 3apsJ0BOr0 M MacCOBOT'O YHCEI IIPH SACPHBIX PEaKIUsAX,
npu 3TOM (GOpPMYyJIMPOBAaTh 3aKOH M 3alUChIBaTh €ro MaTeMaTHUYeCKOe
BBIPAKEHHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCH U CBOMCTBA TEN, B TOM YUCJE U B KOHTEKCTE
CUTYaLUH MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX
[IaroB € MCHOJIb30BaHUEM 2—3 M3yUYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIC 3a7a4u (ONMUpAIOIIMECs] Ha CUCTEMY W3 2—3 ypaBHEHHUN),
UCIOJIB3YSl 3aKOHbI U (POPMYJIbI, CBA3BIBAIOIIME (DU3MUECKUE BEIUYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHUS 3aJauyd 3allMChIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJIOCTAIOIINE WM H30BITOUYHBIE JaHHBIE, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBbIE  JIJIi  pEelleHusl, [MPOBOJUTH pacu€Thl U  OLEHUBATH
PEATUCTUYHOCTH MOJIYUYEHHOTO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METO/IOB, MCHOJIb3Yys ONHMCAaHUE HWCCIAEAOBAHMS, BBIIEIATh IPOBEPSIEMOE
NPEANOJIOKEHNE,  OLICHMBAaTh  NPABWIBHOCTH  MOpsJKAa  MPOBEICHUS
UCCJIEIOBAHUS, TPOBOJIUTH  BBIBOABL, HMHTEPIPETUPOBATH  PE3YJIbTAThI
HaOJIIOJICHUH U ONBITOB;

npoBOOUMb ONBIMBL NO HAONIOOEHUID QUUYECKUX SIGIEeHUN UMY QUUYECKUX

ceolcms mein (u3yquue 6Mopoco 3AdKOHA HbiOl’I’lOHCl, 3AKOHA COXPAaHEeHUA



9HepauU, 3a8UCUMOCINb NEPUOOA KONEOAHUL NPYHCUHHO20 MASIMHUKA OM MACCbL
epy3a U JHCECMKOCMU NPYHCUHBL U HE3ABUCUMOCNL OM AMAAUMYObL MATbIX
KOeOaHull, NpAMOIUHENHOe pACnpoOCmpaHenue ceemad, paszioxcenue 0enozo
ceema 8 Cnekmp, U3yyeHue CE0UCmS8 U300padiceHust 8 NJIOCKOM 3epKaie U
ceolicme  U300padiceHusi npeomema 6 cobuparowell JauHze, HabaO0eHUe
CHIIOUHBIX U TUHEUYANbIX CNEKMPO8 UBYHUEeHUsT): CAMOCMOAMENbHO COOUupams
YCMAHOBKY U3 U30bIMOUH020 HAOOpa 000PYO0B8AHUS, ONUCHIBAMb X0O0 ONbIMA U
€20 pe3ynbmamasi, PoOPMYIUPO8AMs 8b1800bl,

— Npo8oOUMb NpU HEOOXOOUMOCMU CEPUr0 NPAMbIX USMEPEeHUl, onpeoess
cpeOHee  3HaAueHue  usMepsaemMol  GeluduHvl  (QPoKycHoe — paccmosiHue
cobuparoweil.  auH3bl),  000CHOBLIBAMbL  8bIOOP  CHOCOOA  UBMEPEeHUs.
(usmepumenvrHo2o npubopa);

— TMPOBOAWTH  HCCIEIOBAHWE  3aBUCUMOCTEH  (U3MUECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM MPSIMBIX WM3MEPEHUN (3aBUCUMOCTH MYTH OT BPEMEHH MpHU
PAaBHOYCKOPEHHOM JIBM)KEHUHM 0€3 HauyajdbHOM CKOPOCTH, MEpHojia KoJieOaHU
MaTEMaTHYECKOTO MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTJa OTPaKECHUS
CBETa OT yIJIa MaJeHus W yria MpeJIOMJICHHs OT yTIJia MajeHus): TUIaHHPOBATh
UCCJIEIOBAHUE, CaMOCTOATENIBHO  COOMpaTh  YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJIEC TaOIUIL U
rpaduKoB, IPOBOANTE BHIBOBI TIO PE3yIbTaTaM HCCIICIOBAHNS;

— TMPOBOAWTH KOCBEHHBIC M3MEPEHUS (U3HUSCKUX BETWIUH (CPEIHSISI CKOPOCTh U
YCKOpPEHHE TeJla TPU PaBHOYCKOPEHHOM JBW)KCHHH, YCKOPEHHE CBOOOIHOTO
najeHusl, IKECTKOCTh TMPYXKHUHBL, KOIPOHUIIMEHT TPEHUS CKOJBKCHHS,
MEXaHHYecKas paboTa W MOIIHOCTh, 4YacToTa M TEPHOJ KojeOaHu
MaTEMaTUYECKOTO U MPYKHHHOTO MAasTHUKOB, ONTHYECKAsl CHJIa COOMpPArOIIei
JUH3BI, PAANOAKTUBHBIM  (OH): TMIIAaHUpPOBaTH W3MEpPEHHS, COOMpATH
DKCIICPUMCHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATH  W3MEPCHHS,  CICAyS
NPEMIOKCHHOW ~ WHCTPYKIIMW,  BBIYHMCIATH  3HAUCHUE  BEJIMYHMHBI U
aHATM3UPOBATh IMOJIYUYEHHBIC PE3yIbTaThl C YUYETOM 3aJaHHOW MOTPENTHOCTH
U3MEpPECHU;

— cobmooams npasuia mexHuxku 6e30nacHocmu npu pabome ¢ 1aboOpamopHuiM



0bopyoosanuem;

pa3iauuaTh OCHOBHBIE TPU3HAKM HM3YyYEHHBIX (U3MYECKHX  MOJENeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPJOE TEJO, TOYCUHBIM MCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, UIaHETapHAasi MOJAENb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO
Apa;

XapaKTepU30BaTh MPUHLHUIIBI AEHCTBUSI U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € HCHOJB30BAaHUEM MX ONHCaHUA (B TOM YMCIE: CHHIOMETP,
JATYUKU TOJIOKEHUS, PACCTOSHUSA M YCKOPEHHUs, paKeTa, 3XOJOT, OYKH,
NEPUCKOI, (poToammapaT, ONTUYECKUE CBETOBOJBI, CIHEKTPOCKOI, TO3UMETP,
Kamepa BuiibcoHa), UCTOJNB3ysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SBJICHUU U
HE00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HW3YYEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IMpPHU
pelIeHnN y4eOHO-IPAKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMbl JUIsl MOCTPOEHUS
n300pakeHH B IJIOCKOM 3epKajie U coOMparomien J1H3e;

IPUBOJUTH NPHUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTHUYECKOIrO
UCITIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM KU3HM JJIs1 00€CIeUeHHUsI
0e30MacHOCTH IPU OOpalIEHUH C MPUOOpPAMU M TEXHUYECKUMHU yCTPOMCTBAMU,
COXpaHEHUs! 370pPOBbS M COOJIIOJCHHS HOPM HKOJOTMYECKOTO IMOBEICHUS B
OKPYIKaIOIIEH Cpeae;

OCyIIECTBIATh MOUCK uHGpopmauuu B HTepHeTe, camMOCTOSTENbHO
bopMyIIHpys MOMCKOBBIN 3aMIPOC, HAXOAUTD ITyTH ONPEEICHUS JOCTOBEPHOCTH
NOJy4Y€HHOW MH(POpPMAIMK Ha OCHOBE UMEIOLINXCS 3HAHUI U JOMOJIHUTEIbHbBIX
MCTOYHUKOB,;

UCIIOJIb30BaTh TIPU BBIMIOJIHEHUH YYEOHBIX 3aJaHuil Hay4YHO-TIOIMYJISIPHYIO
JUTEPATYypy, CIPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHeT, BIaAeTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUHU U3
OJIHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHBIC IHMCHMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uHbOpMallMl W3 HECKOJbKMX HCTOYHUKOB, MyOJMYHO MPEICTaBIATH

PE3YyJIbTaThbl HpOGKTHOﬁ NI HCCHCﬂOBaTCHBCKOﬁ ACATCIbHOCTHU, IIPHU 3TOM



rPpaMOTHO MCHOJIB30BAaThb M3Yy4YEHHBIM NOHATHWHBIA anmapar Hu3y4aeMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE Mpe3eHTAlMed ¢ y4ETOM

ocoOeHHoCTeH ayIuTOpUn 00y4aroIuXxcs.



- TEMATHYECKOE IINTAHUPOBAHHUE
- TKJIACC

e KoauuyecTBO 4acoB DJIeKTPOHHbIE
n/_r[ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI (undgposbie)
Beero KOHTp6OJ'II>HBIe npaKqueCKHe 0Bpa30BATETBHbIC
paboThI paboTsI pecypeb
Paznen 1. @usuka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
1.1 du3uka - HayKa 0 IPUPOJIE 2 Bubmorexa IIOK
: y PHUPOA https://m.edso0.ru/7f416194
bubnnoreka IIOK
1.2 | Qusuueckue penuHbl 2 1 https://m.edsoo0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 bubmorexa LIOK
' https://m.edso00.ru/7f416194
Wroro mo pazneny 6
Paznea 2. [lepBoHayasbHble CBeleHHS O CTPOEHHMH BelllecTBa
2.1 CrtpoeHue BelecTsa 1 bubmiorexa LJOK
' p m https://m.edso0.ru/7f416194
N bubmuorexa [JOK
2.2 | JIBwkeHne U B3aUMOJEHCTBUE YaCTHII BEIIECTBA 2 https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHUS BEIECTBA 2 bubmaorexa LJOK
' P m https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:kenune u B3auMojieiicTBue Tes
bu6nuoreka [IOK
3.1 | Mexanmieckoe 1BHKCHHE 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.2 | Mmepuus, Macca, MIOTHOCTE 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsl cun 14 1 2 Bubmorexa [JOK

https://m.edso0.ru/7f416194
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Htoro no pazneny

Pa3zneu 4. /laByienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

41 Hasnenue. Ilepenaya napieHus: TBEPIBIMU TEIIAMH, 3 bu6nmoreka [IOK
' SKHUIKOCTSIMHI U Ta3aMU https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.2 | Jlasnenme xuaKocTH S https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 | Atvocdeproe nassenue 6 https://m.edso0.ru/7f416194
44 JlelicTBrE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX v 3 bubnuotexa [HOK
' TEIIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Paznen 5. Pabora u MOIHOCTB. JHEpTHs
bubmuorexa [JOK
>-1 | Pabora m mommocts 3 ! https://m.eds00.ru/7f416194
bubmmoteka [IOK
5.2 | lpocTric Mexanusmb1 S 1 https://m.edsoo.ru/7f416194
bubnuoreka [IOK
53 | Mexanuueckas sueprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazueny 12
‘ PesepBHOE Bpemsi 3
OBIHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

e KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
n/-n HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI (undgposbie)
BCero KOHTp6OJ'II>HBIe npaKqueCKHe 0BPA30BATETbHBIE
paboThI paboThI pecypebi
Pa3nea 1. TenioBble siBJIeHHSA
1.1 CrtpoeHnue u CBOIMCTBA BEIIECTBA 7 bubmorexa LJOK
' https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK

1.2 | Tennosrie mpouecce! 21 . S https:// m.edsi.ru/7f4181ce

Hroro mo pazneny 28 1 5
Paznen 2. DiiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DNeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U UX 7 1 bubnuotexa [HOK
' B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce

2.2 | [locTostHHBIH 371€KTpUUECKUI TOK 20 1 7 ﬁggg%ﬁ?égﬁljﬂ £4181ce
bubmmoteka [IOK

2.3 | Marsuthie sBaenus 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK

2:4 | DNEKTPOMATHUTHAS HH KIS 4 https://m.edsoo.ru/7f4181ce

Hroro mo pazneny 37
‘ PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

No KoauyecTBO yacos DJIeKTPOHHbIE
n/-n HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI (undgposbie)
BCero KOHTp6O.]'II>HBIe npaKqueCKHe 0BPA30BATETbHBIE
paboThI paboThI pecypebi
Paszgen 1. MexaHn4yecKkue siBJEeHHUSA
bubnnoreka IIOK
1.1 Mexann4deckoe IBMKEHHUE U CIIOCOOLI €r0 OIMMCaHUs 10 1 https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
1.2 | Bsanvoneiictaue Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 | 3axomeI coxpaneHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40 1 7
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6nuoreka [IOK
2.1 Mexanurseckue Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 | Mexanu4eckre BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro no paszzneny 15 1 6
Pa3nea 3. DjieKTPOMArHUTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIEKTPOMArHUTHOE MOJIE U DIIEKTPOMATrHUTHEIE BOJIHEI 6 2 Bubmorexa IIOK
' P p https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6 2
Paznen 4. CBeToBbIe SIBJICHUS
but6mmoreka [IOK
4.1 | 3akoHBI pacIpOCTPAHEHHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 | JIuH3bl U ONTHYECKUE TPUOOPHI 6 3 https://m.edso0.ru/7f41ada6
4.3 | PasnmoskeHne 0eioro cBeTa B CIIEKTP 3 2 bubmmoreka [JOK
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https://m.edsoo.ru/7f41a4ab

Hroro no pazueny 15 7
Pazgen 5. KBaHTOBLIE IBJICHUSA
bu6nmoreka [IOK
51 Hcnyckanue u MoryioneHnue cBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
>2 | Crpoenue atomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 | Slaepuble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17 3
Pasnea 6. [lopTopuTe1bHO-00001IAI0IM I MOTYJIb
6.1 [ToBTOpenue n 06o0IIEeHNE CoepKaHUS Kypca HU3UKH 9 2 bubnnorexka HOK
' 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9 2
l OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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