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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma no gu3uke Ha ypoBHE OCHOBHOTO 00IEro 0Opa3oBaHusl COCTaBJIEHAa HA OCHOBE MOJIOKEHUN U
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTEIbHON MPOTPAMMBL,
npeacrabieHHbIXx B PI'OC OO0, a takke ¢ yuérom QeaepanbHON pabodeld mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenonaBanust yueoHoro npeamera «Puznkay.

Copneprxanue mporpamMMsl 1o (Gpu3MKe HampaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH
oOydaromuxcst 1 OpraHu3aIiio n3ydeHus (pU3MKu Ha NeATeTbHOCTHOW OcHOBe. B mporpamme mo ¢usuke
YUUTBIBAIOTCS BO3MOXKHOCTH y4eOHOTO mnpeamera B peanmsamuud Tpebosanuit. OI'OC OO0 «x
TUTAHUPYEMBIM JTHYHOCTHBIM M METAINPEIMETHBIM pe3yIbTaTaM OOYUYCHHS, a TAKIKE MEKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

[Iporpamma mo ¢u3uke ycTaHABIWBAET paclpeiesieHre yd4eOHOTO Marepuaia 1o rojaMm oOydeHus (1o
KJIaccaMm), IpeJiiaraeT IpUMEpHYIO MOCIeI0BaTeIbHOCTh H3yUEHHUSI TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO COICPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yUaronInXcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IEJIbI0 OKAa3aHUS METOAWYECKON MOMOIIM YYUTETI0 B CO3AaHUU
paboueii mporpaMMBbI 10 Y4eOHOMY MPEIMETY.

Ousnka SBISETCS CHCTEMOOOPA3YIOUIMM Ui €CTECTBEHHOHAYYHBIX YYEOHBIX HPEAMETOB, MOCKOJIBKY
(¢u3nuecKkue 3aKOHBI JIGKAT B OCHOBE IMIPOLIECCOB W SIBIICHUH, H3Y4aeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHUEH U (¢u3nyYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAy4YHYIO KAapTUHY MHpa,
MIpeIOCTaBIIAeT HamboJsee siCHble 00paslibl MPUMEHEHUs HAay4yHOTO METOoJa IMO3HaHMs, TO €CTh crocoda
MOJTyYEHUS TOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 TIaBHBIX 3a7a4 (pu3mdeckoro oOpa3oBaHHs B CTPYKType OOIIero oOpa3oBaHUsS COCTOWUT B
(OopMHPOBAHNHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00y4JarolIuXCsl.

N3yuyenne ¢uszuku Ha 0a30BOM YpPOBHE MpEAINojiaraeT OBIAJCHHUE CIEAYIOIIUMHU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIMMH €CTECTBEHHOHAYYHYI0 T'PaMOTHOCTb!

® HAYYHO OOBSCHATH SIBIICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUSI;

® UHTEPIIPETUPOBATh JaHHBIE U MCIOIb30BaTh HAYUYHbIE T0KA3aTEILCTBA JIJIS OJTYUYESHHS BBIBOJOB.

Henn wu3ydenus ¢GU3MKM Ha YpPOBHE OCHOBHOro oOmiero ooOpaszoBaHusi ompeneneHsl B Konuenmuu
npenogaBaHusi yuyeOHoro mpeamera «®dusmka» B oOpa3zoBaTeIbHBIX oOpraHu3anusax Poccuiickoit
Ddenepanuy, peaau3yoLUMX OCHOBHbIE 0011e00pa3oBaTeIbHbIE NMPOrPAMMbI, YTBEPKAEHHOW pELICHUEM
Komnerun Munucrepcrta npocsemienuss Poccuiickoit @enepaunn (nmporokon or 3 aekabps 2019 r. Ne
[1K4BH).

ean uzyvyenus pU3nKu:

® IpuoOpeTeHNEe MHTEpeca U CTPEMJICHUS! 00YyYaroIIUXCsl K HAyYHOMY M3YYEHHIO IPUPOJIbI, pa3BUTHE HX
MHTEJIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE IMPEJICTaBICHUI O HAYYHOM METOJe IO3HaHUS U (OPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSM;

® hopMHpOBaHHWE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3yueHHs OCHOB CTPOCHHUS MaTepuu U
(yHIaMeHTaIbHBIX 3aKOHOB (DU3HKHY;

® hopMHpOBAaHUE TPEACTABICHUN O POIH (PU3UKH JUIsI PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHi;

® pa3BUTHE MPEACTABIECHUN O BO3MOXHBIX cdepax Oyayuiel npopecCHOHANIbHON AESTEIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIIEMy OOYYSHHUIO B 5TOM HAIPaBJICHHUH.

JoctukeHnne HTHX ILeled OporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
o0ecrnieunBaeTcs pelieHueM CIIeIyIOInX 3a1a4:



® IpuoOpeTeHNEe 3HaHUI O JUCKPETHOM CTPOEHHUH BEIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPUUECKUX,
MAarHUTHBIX U KBAHTOBBIX SIBIICHUSX;
® IpUOOpETEHNE YMEHUI ONKCHIBATh U OOBSICHATH (PU3MUECKUE SBICHHS C MCIIOJIB30BAaHHEM IMOTYyYSHHBIX
3HAHMIA;
® OCBOEHHE METOJI0B PEUICHHs MPOCTEUIINX pacYETHBIX 3a/lad C HCIOIb30BaHUEM (PU3NYECKUX MOJeIeH,
TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® pa3BUTHE YMEHHI HaOJI0/aTh MPUPOJHBIC SBJICHHS U BBIMOJIHATH OMBITHI, JaOOpaTOpHBIE PabOTHI U
HKCHEPUMEHTAIbHBIE UCCIIEAOBAHMS C UCTIOIb30BaHUEM U3MEPHUTENIbHBIX IPUOOPOB;
® 0cBOCHHE MPHUEMOB PabOTHl ¢ MHpOpMaLUeil (U3NYECKOTO COJEpXKaHMA, BKIOYash MHPOPMALHUIO O
COBPEMEHHBIX TOCTH)KCHUAX (DU3MKH, aHATIN3 ¥ KPUTHUYECKOE OLIEHUBaHHE MH(POPMALINH;
® 3HAKOMCTBO €O cpepamu npodecCHOHANBHON AeATENFHOCTH, CBI3aHHBIMU € (PU3UKOM, 1 COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHMKEHUAX (PU3UYECKON HAYyKH.

Ha uszyuenue ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHusi OoTBOAUTCS 238
4yacoB: B 7 Kilacce — 68 JacoB (2 yaca B Henemo), B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kiacce —
102 yaca 3 yaca B HEJICITIO).

[Ipennaraempiii B mporpaMme 10 (QU3MKE IepedeHb Ja0OopaTOpHBIX pabOT U  ONBITOB HOCHUT
PEKOMEHIATENbHBIA XapaKTep, YUYUTENb JeNIaeT BBIOOP MpPOBENEHHs JIAOOPATOPHBIX PabOT U OMBITOB C
y4€TOM MHIMBHIYaJIbHBIX OCOOEHHOCTEH OOydarolmMXCs, CHHMCKAa AKCIEPUMEHTAIbHBIX —3aJaHHi,
IIpe/UlaraéMblX B paMKaxX OCHOBHOI'O T'OCYAapCTBEHHOTO YK3aMeHa 0 (pu3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIIACC

Pa3nes 1. ®usnka u eé poJsib B NO3HAHUH OKPY’KAIOLIEro Mupa.

®usuka — Hayka O mpupone. SBieHus npuponbl. DU3NYECKUE SBICHUA: MEXAHUYECKHUE, TEIUJIOBBIE,
3JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenuuuHbl. W3mepenwne Qusmyeckux BenmmunH. Dusmyeckue mupubopsl. [lorpemmnocts
u3MepeHnid. MexayHapoaHas CUCTeMa €ANHHUII.

Kak ¢wusuka u npyrue ecrecTBeHHblE HAYKH M3Y4arOT MpHUpoy. EcTecTBEeHHOHAy4HBII METOJ MO3HAHUS:
Ha0It0/IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THUIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUIIOTES,
o0BsicHEeHHE Ha0M01aeMoro sBieHus. Onucanue PU3NIeCKUX SBICHUH C TOMOIIBI0 MOIEICH.
emoncmpayuu.

1. MexaHu4eckue, TEIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. duzndeckre mMpuOOPHI U MPOIISaypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM H TU(POBBIM IPHOOPOM.
Jlabopamopusie pabomsl u onvimol.

1. OrnpezenieHne EHbI ACICHUS Kbl H3MEPUTEIHLHOTO pUOopa.

2. H3mepenue paccTosHUN.

3. N3mepenne 00bEMa )XUIKOCTH U TBEPOTO TeEa.

4, Onpenenenue pa3MepoB MAIbIX TE.

5. N3mepenue TemmnepaTypbl PU MOMOIIHN KUJIKOCTHOTO TEPMOMETPA U JIATYMKA TEMIIEPATYPHI.

[TpoBenenune wucciaenoBaHUsl MO MPOBEPKE THIOTE3bI: JATbHOCTh MONETA IMIAPHKA, MMYIIEHHOTO
TOPU30HTAJILHO, TeM OOJIbIIIe, YeM OO0JbIlle BHICOTA ITyCKa.
Pasznea 2. [lepBoHayaibHbIE CBeJE€HUS 0 CTPOCHUM BelllecTBA.
Crpoenue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHUE
BELIECTBA.



JlBmkeHue dvactul BewniecTBa. CBS3b CKOPOCTH JBHMXKEHHMS YacTHI € Temueparypoil. bpoyHoBckoe
nBwkenue, nuddysus. BzaumozeiicTBue 4acTUIl BEIIECTBA: IPUTHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSHUSI BEILIECTBA: CTPOEHHE TIa30B, JKUIKOCTEW M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.
B3aumocBs3p  MEXIy ~CBOMCTBAMM  BEIIECTB B  Pa3sHBIX  arperaTHbIX  COCTOSHUAX M HX
ATOMHOMOJIEKYJIAPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO TBUYKEHUSI.

2. Habmonenue nuddysumn.

3. HaGmonenue siBiaeHuiA, 00BACHIIONINXCS MPUTSHKEHUEM WA OTTATKUBAHUEM YaCTHUI] BEIIECTBA.
Jlabopamopuwvie pabomuvl u onvimol.

1. OreHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTIONb30BaHUEM GoTorpaduii).

2. OnbITH 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITH 10 OOHAPYKCHHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKCHHSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/lelicTBUE TeJl.

Mexanundeckoe aBuxkeHue. PaBHoOMepHOe U HepaBHOMepHOeE ABmkeHue. CkopocTts. CpeHsst CKOpOCTh IPH
HEPaBHOMEPHOM JIB)KEHUH. Pacuér myTH 1 BpeMEeHH IBH>KECHMUSL.

SIBnenne mHepuuu. 3aKoH MHEpIMU. B3anmoneicTBre Tesl Kak MpUYMHA U3MEHEHUS] CKOPOCTH JBHXKCHUS
Ten. Macca kak Mepa uHepTHoctH Tena. [moTHocTh BemiecTBa. CBsA3b IMIIOTHOCTH € KOJIMYECTBOM MOJIEKYII
B eIMHUIIC 00bEMA BEIlIeCTBA.

Cuna kak XapakTepucTuka B3aumoneuctBus Ten. Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO IMHAMOMETpa. SIBlieHne TATOTeHUus U cuia Tsbkectu. Cuila TSHKECTH Ha JIpyTuX IuiaHerax. Bec
tena. HeBecomocTs. CiokeHUE Cuil, HaMpaBJI€HHBIX MO OAHOW mpsiMoil. PaBHoxaeicTByromas cui. Cuna
TpeHus. TpeHrne CKOJbKEHUs U TPEeHUE TIOKosl. TpeHne B MpupoJie U TEXHUKE.

Hemoncmpayuu.

1. HabmtoneHne MexaHM4YecKoro ABMKEHUs Tela.

2. H3mepenne ckopocTy MPSIMOJIMHEHHOIO IBUKEHHUS.

3. HaGmronenue SBJICHUSI HHEPITUH.

4. Habntonenne u3MeHeHus! CKOPOCTH MPH B3aUMOJICHCTBHUHU Tell.
5. CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEIL.

. CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.
Jlabopamopmusie pabomsl u onvimol.

1. OnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBWXKEHHMS (IIapuka B JKUAKOCTH, MOJENHU
AIEKTPUUECKOTO aBTOMOOUJISL U TaK Jlajee).

2. Omnpenenenne cpeHell CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapuKa [0 HAKIIOHHON IIIOCKOCTH.

3. OrnpezeneHue MmI0THOCTH TBEPAOTO Tea.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  pacTshKeHUs  (JegopMmainuu) MpPYKUHBI  OT
MIPUJIOKEHHOM CHJIBL.

5. OnbIThI, 1EMOHCTPUPYIOILIME 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHHUS OT BEca Tejla M XapakTepa

CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laB1eHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

JaBnenue. CriocoObl yMEHBIIICHUS M YBEIUUCHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a
oT 0o0béma, Temmneparypel. llepemada namieHus TBEPABIMU TENAMH, JKUAKOCTIMH M Ta3aMd. 3aKOH
[Tackamns. [THeBMaTHueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KUJKOCTH OT TTyOWHBI. [ Mapocratuaeckui
napagokc. CooOmaronuecs: cocynbl. [ uapaBinueckue MeXaHU3MBbI.



AtMmocdepa 3emnu u atmochepHoe naBieHue. [[pUYHHBI CyIIeCTBOBAHUS BO3IYIIHOW 00O0IIOYKH 3eMITH.
Onwir Toppuuenmu. M3MepeHrne aTtMOCHEpHOTO NaBJICHHS. 3aBUCHMOCTh aTMOC(EpHOro JaBIICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s u3mepenust atMocepHOro JaBICHUSI.

JlelficTBrEe KMJIKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX Telo. BeITankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. BozayxomiaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTbH JaBJIEHUS T'a3a OT TEMIIEpaTyphl.

2. [Iepenaua naBieHUs KUIKOCTBIO U Ta30M.

3. Coobmaroruecs: CoCy/Ibl.

4, I'mppasinueckuii npecc.

5. [IposiBnenue nerictBust aTMOCc()EPHOTO TABICHHMS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHIBI OT 00BEMa MOTPYKEHHOW YaCTH Tella M IUIOTHOCTH
AKHUJIKOCTH.
7. PaBeHCTBO BBITAIIKMBAIOLIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.
8. VYcnoBue 1ulaBaHMs TeEN: IUIABAHME WIM IOTPYXKEHHE TEl B 3aBUCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEN TeJla U )KUJKOCTH.
Jlabopamopuwvie pabomuvl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOTPYKEHHOHN B )KUJIKOCTh YaCTH Tena.
2. OrnpezeneHne BbITAJKUBAIOLIEH CUIIbI, ACHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUAKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIECH CUJIBL, IEVCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT MACCHI
Tena.

4, OnbIThl, JTEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKMBAIOLIECH CHIIbI, ACHCTBYIOUIEH Ha TElO B
KUIKOCTH, OT 00bEMa MOTPYKEHHON B )KHIKOCTh YAaCTH Te€Ja M OT TUIOTHOCTH JKHIKOCTH.

5. KoHcTpyupoBanume apeoMmeTpa WM  KOHCTPYMPOBAaHHUE JIOJAKM M OMNpeaesieHue  eé
TPY30MOIbEMHOCTH.

Pa3nes 5. PaGoTa n MoiHOCTD. JHeprus.

Mexanuyeckasi pabota. MOIITHOCTb.

[IpocThle MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAS TJIOCKOCTh. [IpaBmio paBHOBecus peryara. [IpuMeHneHue
MpaBWJIa paBHOBECHs pbluara K OJIOKy. «3ojoroe mpaBuio» MexaHukd. KIIJ[ mpocThiXx MeXaHH3MOB.
[IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexanunueckass sHeprus. KunHernueckas W noTeHUMalNbHas dHeprus. lIpeBpamieHue oIHOrO BHIA
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXpaHEHUsI SHEPTUH B MEXaHHUKE.

Hemoncmpayuu.

1. [TpumMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Omnpenenenne pabOTHl CHIIbI TPEHHsI NMPU PAaBHOMEPHOM [IBMXKEHUHM Teja MO TOPU30HTAIbHON
MTOBEPXHOCTH.

2. Uccnenoanue ycioBUui paBHOBECHS pblyara.

3. N3mepenue KITJ] HaKI0HHO#M MIIOCKOCTH.

4. W3ydeHne 3akoHa COXpaHEHUS MEXaHUYECKOI SHEPTUH.

8 KUIACC

Pa3gen 6. TersioBble ABJICHUA.



OCHOBHBIE TOJOXKEHUS MOJIEKYJIPHO-KMHETUYECKONM TEOpUH CTPOCHMs BellecTBa. Macca M pa3Mepsl
aTOMOB M MOJIeKYyJ. OTBITHI, MOATBEP)KAAIOIINE OCHOBHBIC TIOJOXKEHUS MOJICKYJIIPHOKUHETUUECKOU
TEOpUH.

Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUIM BeliecTBa. Kpucraminyeckue U amopgHbie Telna.
OObsicHeHHEe CBOWCTB Ta30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE IOJOXKEHUIH MOJIEKYJISIpPHO-
KMHETHUYeCKoW Teopur. CMauyMBaHUE U KalWUISpHBIE sIBIEHUS. TemioBoe paciiupeHue u cxaTue.
Temneparypa. CBs3p TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBHUKEHHUS YacTHll. BHYTpeHHss sHeprus.
CrocoObl  M3MEHEHHS BHYTPEHHEW OJHEprum: Telionepeaadya W CcoBepiieHne paboTel. Bumsr
TEIJIONEepeauu: TEIIONPOBOIHOCTh, KOHBEKIIHS, N3TyUCHHUE.

KonnuectBo Ttemnorel. YienbHas TEIUIOEMKOCTh BellecTBA. TemIooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TemoBoro Oananca. [lnaBneHWe W OTBeplAEBaHHE KPHUCTAUTMUECKUX BEIIECTB. Y IENbHAsS
terora TuiaBiaeHus. [lapooOpazoBanme u kouzaeHcarus. Mcmapenwe. Kumenwe. YnaenpHas TemioTa
napoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTIEHUS OT aTMOC(EPHOTO /TaBIICHHUS.

BnaxxHocTs Bo3yXa.

DHeprus TOIUIMBA. Y IebHas TEIUIOTa CrOPaHusl.

[punanmner paboTs! TernoBbix apurateneid KIIJ[ TemmoBoro apuratens. TerioBeie ABUTATENHN U 3allUTa
OKpYKarOILEH Cpeabl.

3aK0H COXpaHEHUs U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaGmrotenne 6poyHOBCKOTO JIBHIKEHUS.

Ha6monenue nuddysum.

Habnronenue siBneHnii CMauyuBaHUsI M KAITUJUIAPHBIX SIBICHHM.

Habmoienue TemnoBoro pacimypeHus Ted.

M3MeHeHue 1aBieHus ra3a Npu U3MEHEeHHH 00bEMa U HarpeBaHUM WU OXJIAXACHUU.

[IpaBuna nzmMepeHus: TeMiepaTyphl.

Buasl Tenionepenayun.

OxnaxkeHue Ipu COBepUICHUH PabOTHI.

W oo N A WD

HarpeBaHHe IIpu COBCPLICHUUN pa6OTBI BHCIIHUMMU CUTTIAMH.
CpaBHCHI/IG TEINIOEMKOCTEH Pa3JIMYHBIX BCUICCTB.

IR
= O

HabOmronenue kumnenus.

[ERN
N

Hablntonenue nocTossHCTBa TEMIIEPATYPHI NIPH TUIABICHUH.
13. Moenu TerIoBbIX ABUTATEIEH.
Jlabopamopuwvie pabomot u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKECHHUSL.

2. OMnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIIOB TIOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThI 10 HAOTIOCHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPBIX Tell.
4. Omnpenenenue JaBieHUs BO3ayXa B OaJUIOHE MITPHIIA.

OHBITLI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD HABJICHHUA BO3AyXa OT €TrOo 00BéMa u HarpeBaHus HJIN
OXJIAXKXJICHHUA.

6. [IpoBepka TUMOTE3bl JIUHEWHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA KHIKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIiepaTyphbl.
7. HabGmonenne u3MeHeHHs] BHYTpPEHHEH SHEpPIUU Tella B pe3ysibTare Terionepeaayd u padoTbl

BHEIITHUX CHJIL.
8. HccnenoBanue siBeHUs TEIUIO0OOMEHA TIPU CMENIMBAHUU XOJIOTHOW U TOPSIYed BOJIBI.



9. OmnpeneneHre KOJMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpPU TEIMJIOOOMEHE C HarpeTbiM
METaUIMYECKUM LWIMHIPOM.

10. Onpenenenne yeabHOW TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanune nporiecca ucnapeHus.

12. Ornpenenenre OTHOCUTENBHON BIaXKHOCTH BO3AyXa.
13. OrnpeneneHue yAelIbHON TEIIOTHI TUIABJICHHUS JIbJIA.

Pa3znen 7. DiexkTpuyeckue 1 MAarHUTHbIE SIBJIEHMSI.

Dnektpuzaius Ten. J[Ba poja aiaeKTpuuecKux 3apsaoB. BzaumopaeiictBue 3apsokeHHbIX Tenl. 3akoH Kynona
(3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSOKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B M PACCTOSHUS MEXKIY
TeJIaMu).

Onektpuyeckoe noje. Hanpssk€HHOCTE 3ieKTpruyeckoro nosist. [IpuHmun cynepno3uuuu 3J1eKTpUYeCKUX
noJie (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsaoB. OJIEMEHTAapHBIM 3yekTpuueckuil 3apsa. CrpoeHue aroma.
[IpoBOAHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsiia.

DONeKTpUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS 3JEKTPUUYECKOTO TOKA. VMICTOUHHMKM MOCTOSHHOTO TOKAa.
JIeficTBUS AIEKTPUUECKOTO TOKa (TEMI0OBOE, XMMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B KUIAKOCTSIX
U razax.

Onektpuyeckas enb. Cuiia Toka. DNeKTpudeckoe HanpspkeHue. COnpoTHUBIIEHHE TPOBOIHUKA. Y IETHHOE
CONpPOTUBJIEHUE BemecTBa. 3akoH Oma s ywactka uenu. IlocnenoBarenpHOe M mHapajiesbHOE
COEIMHEHHE MPOBOAHUKOB.

PaboTa u MOITHOCTH ANEKTpUUYECKOro ToKa. 3akoH /Dxoyms—JIeHna. DiaekTpuueckue Henu U noTpeOuTenu
ANEKTPUYECKOi SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHUE.

[ToctosiHHbIE MarHuThl. B3anmMoAeiCTBHE MOCTOSIHHBIX MAarHUTOB. MarnuTHoe mnoJsie. MarHUTHOE MoJje
3eMiiM M €ro 3HaueHue A KU3HM Ha 3emute. OnblT Opcrena. MarHuTHoe IoJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHre »IEeKTPOMAarHUTOB B TEXHUKE. JIEHCTBME MAarHMTHOrO IIOJISI HAa IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb MOCTOSHHOTO TOKA. Mcronp30BaHue 3JEKTPOJABUTATENCH B TEXHUUECKUX YCTPOHCTBAX
Y Ha TPaHCIIOPTE.

Oneitel @apanes. SBneHue snekrpomMarHUTHOW UMHAYKIUHU. [IpaBuno Jlenma. Onekrtporeneparop.
CrocoObl TIONy4EHHUsI AJIEKTPUYECKOW HHEPruH. DIEKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPIUM.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa AJEeKTpUYECKUX 3apsA0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEJI.

Y CTpolCTBO U JEHCTBHE IEKTPOCKOMA.

DIeKTpoCTaTUYECKask NHIYKLHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsiIOB.

[IpOBOJTHUKM M TUAJEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS,

HcTouHnKy MOCTOSIHHOTO TOKA.

W oo N A WD

JlelicTBUS 2IIEKTPUUECKOTO TOKA.
DNEeKTPUYECKUN TOK B JKUJIKOCTH.
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I"a3oBbIit paspsa.
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N3mepenune cuiibl TOka aMIepMETPOM.
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HSMCpCHI/Ie OJICKTPHUYCCKOTO HAIIPSXKCHUA BOJIBTMETPOM.

[ERN
»

Peocrar u marasuH conpOTHUBIICHU.



15. B3anMojelicTBuEe ITIOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH PA3ACIICHUs IIOJI0COB MarHUTA.

17. MopenupoBaHue MarHUTHBIX TOJIEHW IIOCTOSTHHBIX MarHUTOB.

18. OmneIT Opcrena.

19. MaruauTtHoe 1osje ToKa. JIeKTPOMarHur.

20. JleficTBHEe MarHUTHOTO IOJISL HA MPOBOJIHHUK C TOKOM.

21. DIIEKTPOABUTATEND MTOCTOSSHHOTO TOKA.

22. HccnenoBanue sBJICHUS JIEKTPOMATHUTHON MHAYKIIHH.

23. OmnbiTel Dapajes.

24, 3aBUCHMOCTb HalpaBJICHNs MHIYKIMOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUS.
25. DNEKTpPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomuvl u onvimol.

1. OnbITHl IO HAOIOAEHUIO 3JEKTPU3ALMH TNl MHIYKIUEH U IPH COPUKOCHOBEHHUU.

2. HccenenoBanue AeCTBUSA HIEKTPUUECKOTO TI0JI HA IIPOBOJIHUKHU U TUDIIEKTPUKH.

3. CO6opxka 1 mpoBepka pabOThI ANMEKTPHUUECKON HEMH MOCTOSTHHOTO TOKA.

4. H3mepenue u peryampoBaHue CUIIbI TOKA.

5. W3mepenue u peryampoBaHue HaIPSKCHUS.

6. HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIIEHUS pE3UCTOPa
1 HaIIpSDKEHUS Ha PE3UCTOPE.

7. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb AJIEKTPUUYECKOIO COMPOTUBJIEHHSI MPOBOJHUKA OT €ro
JUIVHBI, IUIOLIAAH IIOIIEPEYHOr0 CEYCHMS U MaTepHalla.

8. IIpoBepka mpaBuila CIIOXKECHUS HANPSOHKEHUNM IPU  IIOCIEAOBATEIBHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuia A CUJIbI TOKA IIPU MApAIICIIbBHOM COEAUHEHUU PE3UCTOPOB.

10. Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3ucTop.

11. Omnpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMOM Ha pE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPSHKEHUS HA HEH.

13. Omnpenenenne KII/] HarpeBaTens.

14. HccnenoBanue MarHUTHOTO B3aMMOJEHCTBHS IOCTOSTHHBIX MATHUTOB.

15. N3yyeHne MarHuTHOTO MOJISl HOCTOSIHHBIX MarHUTOB MIPU UX OObEIMHEHUH U Pa3/IeIICHUU.

16. HccenenoBanue NEUCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aHMOJCHUCTBUSA KaTyLIKHM ¢ TOKOM M MarHuTa
OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. N3yueHne neicTBUs MAarHUTHOTO IIOJISI HA IPOBOAHUK C TOKOM.

19. KoHcTpyupoBanue u usyueHue padoThl 3J€KTPOABUTATENS.

20. Nsmepenue KII1/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnpIThl IO HMCCIEI0BAHUIO SIBICHUS 3JEKTPOMAarHUTHON MHAYKLMU: HCCIEAOBAaHUE W3MEHEHUMN

SHAYCHUSA U HAIIPABJICHUSA MHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Pa3znen 8. Mexanuueckue siBJeHHSI.

Mexanudeckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcu€ta. OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBW)KEHUsA. PaBHOMEpHOE NPAMOJIMHEWHOE ABWKEHUE. HepaBHOMEpHOE MNpPAMOIMHENHOE JBHKECHUE.
Cpenusis 1 MTHOBEHHAsi CKOPOCTb TeJla TP HEPABHOMEPHOM JIBUKEHUU.



Yckopenue. PaBHoyckopeHHOE mpsiMosnHelHOe MBuxkeHrne. CBoOomHOe mageHue. OnbIiThl [ anmmes.
PaBHOMEpHOE nBMXKEHUE 110 OKpYKHOCTH. [lepuon u yactota oOpamienus. JInHeitHas U yriioBas CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

ITepBriit 3akoH Herorona. Bropoit 3akon Herotona. Tpernit 3akoH HeroroHa. [IpuHIMN cynepno3uiuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPeHHs CKOJIbKEHUs], CUJIa TPEHUS TIOKOs, IPYTUE BUJIbI
TpPEHHUS.

Cuia TSDKECTH U 3aKOH BCCMUPHOI'O TATOTCHUH. YCKOpeHI/Ie CBO6OI[HOFO HagacHUus. I[BI/DKGHI/IC IJIaHET
Bokpyr ConHua. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U neperpy3KkH.

PaBHOBecue maTepuanbHON TOUukH. AOCOTIOTHO TBEPIOE Tesno. PaBHOBecHE TBEPIOTO TeNa € 3aKPETUIEHHON
OChI0 BpauieHusa. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsc Tena. M3meHenwe wummylsibca. MMmynbe cuiibl. 3aKOH COXpPaHEHHMSI MMITyJibca. PeakThBHOE
JBHKCHHUE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa cui TshkecTd, ynpyrocTH, TpeHusi. CBsi3b SHEPTUU U pabOTHI.
[loTeHumanbHas >Heprusi Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. lloTeHIManbHass SHEpPTUs CxKATOU
npyxxunbl. Kunetnueckas sHeprus. Teopema 0 KWHETHYECKON SHEPTUU. 3aKOH COXPAaHEHUSI MEXaHUYECKON

SHEPIUM.
emoncmpayuu.

1. Habmoienne MexaHn4eckoro IBUKEHHS Tejla OTHOCUTENBHO PAa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTel U TPaeKTOPHUIl ABMXKEHHS OJHOIO U TOTO e Tejla OTHOCUTENIbHO Pa3HbIX Tell
OTCU€Ta.

3. N3mepeHne CKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOTO ABMKEHHUS.

4. HccnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO IBHKCHHUS.

5. HaGumroieHue ABM>XEHUS Tela 10 OKPYKHOCTH.

6. HaGmoienne MexaHWYecKuX SIBICHUH, NPOUCXOASIIUX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHMS T€JIa OT MaccChl Tejla U JIEHCTBYIOIIEH HA HETO CUJIBI.

8. Habmoienue paBeHcTBa CUIl IPU B3aUMOIEHCTBUU Tell.

9. N3menenue Beca Tena Npu yCKOPEHHOM JIBUKECHUH.

10. [lepenava nMIrynbca npy B3auMOJACHCTBUY TEN.

11. [IpeoOpa3zoBanus SHEPTUHU TIPH B3aUMOJICHCTBUN TEJI.

12. CoxpaHeHHe UMITyJIbca MTPU HEYNPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHHe UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. Habmroienue peakTHBHOTO ABM)KEHUS.

15. CoxpaHeHne MeXaHU4eCKOM SHEpruy Py CBOOOTHOM MaJICHHH.

16. CoxpaHeHne MEXaHW4eCKOM SHEPTHH MIPU ABMKEHUH TeJla MO/ IeHCTBUEM NPy >KUHBI.
Jlabopamopuvie pabomuvl u onvimol.

1. KoHncTpyupoBanue TpakTa JUisl pa3roHa U JajdbHEHIIEro paBHOMEPHOTO IBMKEHHS IIapuUKa WU
TEJICKKH.

2. Omnpenenenue cpegHe CKOPOCTH CKOJbKEHHsS Opycka WM JBH)KEHHUS IIapHKa MO HaKIOHHON
MJIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHON

CKOpPOCTH.



5. IIpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKEHMM O€3 HadalbHOH CKOPOCTU IIyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCENl, TO COOTBETCTBYIOIINE IPOMEKYTKHU BPEMEHHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOT'O JIaBJICHHUS.

7. Omnpenenenue ko3 duiuenTa TpeHus CKOIbXKEHHUS.

8. Omnpenenenue xECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOTHl CHIIBI TPEHHs MPU PABHOMEPHOM JIBKEHHMU Teja IO TOPU30HTAIBHOU
MIOBEPXHOCTH.

10. Omnpenenenue pabOThI CHIIBI YIPYTOCTH IPU MOIBEME IPpy3a € UCHOIb30BAHUEM HETIOABHKHOTO U

MOJIBH’KHOTO OJIOKOB.

11. N3ydeHune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nes 9. Mexanndeckue KoJie0aHusi M BOJIHBI.

KonebarenbHoe naBmxkeHne. OCHOBHBIE XapaKTEpUCTUKU KoJeOaHWN: MEpHoi, 4acToTa, aMIUTUTY[A.
MatemaTtuueckuil U Npy>KMHHBIN MasTHUKU. [IpeBpalieHre sneprun npu KoneOaTeIbHOM JABUKEHUU.
3aryxarmue KoneOaHusi. BbIHyXaeHHble KoneOanms. Pe3onanc. Mexanudeckue BoJHBL. CBoicTBa
MEXaHNYEeCKUX BOJH. [IpoaonpHbIe U nonepeyHble BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
Mexanndeckre BOJIHBI B TBEPJIOM TeEJIE, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3ByKa. IHQpa3ByK U ylIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. Habmonenue BeIHYK/IEHHBIX KOJIe0aHUI 1 pe30HaHCA.

4. PacrmipocTpanenue mpoAoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).

5. Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.
Jlabopamopusie pabomsl u onvimol.

1. Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasTHUKA.

2. Omnpenenenre 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NT€PHO/a KOJICOAHUH MMOABEIIEHHOTO K HUTH I'Ppy3a OT JJIMHbBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH II€pHO/Ia KOJIEOaHUI PYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

5. [TpoBepka He3aBUCUMOCTH Iiepuoa KojaeOaHuii rpy3a, MOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.

OnbITH, IEMOHCTPUPYIOLIME 3aBUCUMOCTh NEpUoJia KoJIeOaHui NpyKUHHOIO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
7. N3mepenue yckopeHus cBOOOJHOIO MaJeHHUS.
Pa3nes 10. D1eKTpOMarauTHoOE 10Jie M 3JICKTPOMATHUTHBIC BOJIHBI.
OJNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMAarHuTHbe BOJIHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX BosH. Illkama
JIEKTPOMAarHUTHBIX BOJIH. Vcronb30BaHKEe 371€KTPOMArHUTHBIX BOJIH AJIE COTOBOM CBSI3U.
OnexTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosnHOBEBIE CBOlICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. N3yuenne cBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOUIILHOTO Tesne(oHa.

Pa3znen 11. CBeToBbI€ IBJICHHS.
JlyueBast monens cBeta. Mcrounuku cBera. [IpsmonuHeitHoe pacripocTpaneHne cBeTa. 3atMenns CoHIa |
Jlynsl. OTpakenue ceta. [l1ockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.



[Ipenomiienne cera. 3akoH npesomiieHus cBeTa. IlonHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonbs3zoBanue
MIOJIHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.

Jlurza. Xox nydeit B nuH3e. Onrudeckas cucreMa QoroarmapaTa, MAKPOCKONA W Teleckoma. [ a3 kak
ONTHYECKas cucTeMa. biim30pyKoCTh U 1albHO30PKOCTb.

Pasznoxxenue 6emoro csera B cnekTp. OnbiTel HetoToHa. CnojkeHue crnekTpaibHBIX 1BETOB. [lucmepcus
CBeTa.

Hemoncmpayuu.

1. [TpsimonMHeHOe pacpoCTpaHEeHHE CBETA.

2. OTtpaxkeHue cBera.

3. [onmyuyenue n300pa>keHU B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKasiax.

4. [IpenomiieHue ceera.

5. Onrtuyeckuii CBETOBO/I.

6. Xox styueit B coOMparomeit JuHse.

7. Xox JIydell B paccenBaroleH JIMH3E.

8. [Tonyuenune n300paskeHH C TOMOIIBIO JTUH3.

9. [punuun neiictBus gporoanmnapaTa, MUKPOCKOIIA U TEJIECKONA.

10. Monens rinasa.

11. Pa3znosxenune 6eoro cBetra B CIEKT).

12. [Tonmyuenue 6enoro cBeTa MpU CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuwie pabomuvl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyda OT yTIJjla MaJIeHusl.
2. N3ydenune xapakTepUCTHK H300paKeHUs IIPEAMETa B IJIOCKOM 3epKaJe.

3. WccnenoBanne 3aBUCUMOCTH yTIjla MPEJIOMIIEHUSI CBETOBOTO Jiyya OT yIJla MajeHHsl Ha TpaHULe
«BO3JIyX—CTEKIIO.

4. [Tonydenue nzobpakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TNH3HI.

5. Omnpenenenne GOKyCHOT'O PaCCTOSHUS U ONITUYECKOM CHUIIbI COOMpArOILei TMH3BI.
6. OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. OmnbITH IO BOCIIPUATHIO I[BETA PEAMETOB IPH WX HAOIIOACHNUH Yepe3 LIBETOBBIE (PUIIBTPHI.

Pasznen 12. KBanToBbIe siB1eHHS.

OmnbiTel Pesepdopna u miianerapuas mozaenbs aroma. Moaens atoma bopa. Mcnyckanue u morunonieHue
cBeta atToMoM. KBaHThI. JIuHeUaTeIe CIEKTPBHI.

PaguoaktuBHOCTh. Anbda, Oera- U ramma-usnydeHus. CtpoeHue aTtoMHoro sjapa. Hyknonnas moznens
aToMHOrO sapa. M3oronsl. PaguoakrusHsle peBpanieHus. llepuon noiypacnana aToOMHBIX s1€p.

SnepHble peakuMy. 3aKOHbBI COXPAHEHMSI 3apsJ0OBOIO U MACCOBOI'O UMCENl. DHEPTUs CBSI3U aTOMHBIX SEP.
Casi3b Macchl ¥ sHepruu. Peakiuu cunTesa u nenenus saep. Mcrounnku sneprun CoiHIA U 3BE3].
SnepHas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3JIy4CHU Ha )KUBBIE OPTaHU3MBI.

emoncmpayuu.

1. CrexTpsl N3JIy4eHHs U TOTJIOMIEHUS.

2. CrieKTpel pa3ianyYHBIX I'a30B.

3. Cnekrtp Bomopoa.

4. Habmtonenue Tpeko B kamepe BuibcoHa.

5. PaGora cuéTunka HOHU3UPYIOMINX U3TYUYCHHIHA.

Peructpanus uzinydeHus IpUpOIHBIX MHHEPAJIOB U MPOJAYKTOB.
Jlabopamopuwvie pabomovl u onvimol.
1. HabmroieHne COmHbIX U JIMHEHYAThIX CIIEKTPOB U3ITy4EHUS.



2. HccnenoBanue TpeKOB: U3MEPEHNE SHEPTHU YaCTHIIBI IO TOPMO3HOMY Iy TH (110 poTorpadusim).

3. W3mepenune paanoakTUBHOTO (poHA.

IHoBTOpHTE/IBLHO-00001IAKOIIIMIT MOYJIb.

[ToBTOpUTENHEHO-00001aIOIINI MOTYJIb MIPEIHA3HAYEH JJIsi CUCTEeMAaTHU3allMi U 0000IIeHUs! TPEeIMETHOTO
COJIEp’KaHUsl U OIBITAa JEATENbHOCTH, IPUOOPETEHHOIO MPHU U3YUYEHUH BCETO Kypca (PU3UKHU, a TAKXKE IS
HOJTOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHY MO (pu3uke A 00ydyaromuxcs, BBIOPABIIUX ITOT
y4eOHBIN TIPEIMET.

[Ipy u3yyeHUM AAHHOTO MOAYJIS PEAINU3YIOTCS U CUCTEMATH3UPYIOTCS BMJIbI JIEATEIBHOCTH, HA OCHOBE
KOTOPBIX O0ecreurnBaeTcst AOCTHXKEHHE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX Ppe3yJIbTaToOB
o0yueHus, GOpMHUPYETCsI €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METO/IOB MCCIIEOBAHUS
SBJICHUH TPHPOJBI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBACHATH (U3NUECKUE SIBICHUSA, NPUMEHSISA
MOJTy4YeHHBIE 3HaHUS, PelllaTh 3a7aud, B TOM YHCJIe KaUeCTBEHHbIE U SKCIIEPUMEHTaIbHbIE.
[IpyHIMIIIAaNBPHO [EATEIBHOCTHBIM XapakTep JAaHHOTO pasjelia peanus3yercs 3a CY4ET TOro, 4To
oOyyaromuecs BHIIOIHSIOT 3aJJaHNs, B KOTOPBIX UM IpeJlaraeTcs:

Ha OCHOBE I0JIyYEHHbIX 3HaHUI pacro3HaBaTh U HAYYHO OOBSCHATH (PU3NYECKUE SBICHUS B OKpYXKarolen
IIPUPOJIE U TIOBCETHEBHOM KU3HU;

HCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEIOBaHUS (PU3UYECKUX SBICHU, B TOM YHCIe JUI IPOBEPKH TUIOTE3
Y TIOJIYYEHHSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HauOojee Ba)KHBIX JIOCTMIKEHHWH COBPEMEHHBIX TEXHOJOTHM, Hampumep,
MPAKTUYECKOTO HCIOJB30BAaHUS PAa3IMYHBIX HMCTOYHUKOB YHEPrMM Ha OCHOBE 3aKOHA IPEBPALLCHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPIHH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydenune GpU3MKN Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs HANPABICHO Ha TOCTHIKEHUE JTUYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B pesynbrare usydeHus Qu3MKM Ha ypOBHE OCHOBHOTO 00IIEro oOpazoBaHus y oOydaromierocst OymyT
c(OPMHPOBAHBI CIIEIYIONINE TUNYHOCTHBIE PE3yJIbTAThl B YACTHU:

* 1) nIaTPMOTHYECKOT0 BOCIIUTAHMS:

* NIPOSBIICHHE HHTEpPECa K HCTOPHH H COBPEMEHHOMY COCTOSIHHIO POCCHHCKO# (DU3HUECKOi HAYKH;

® 1IEHHOCTHOE OTHOIICHHE K JOCTIDKEHHSIM POCCHICKHX YUSHBIX-(DH3UKOB;

® 2) rpa’kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA

® TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXICHHHM OOIIECTBEHHO 3HAYMMBIX M STHUECKHX MPOOIEM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHHUEM JOCTHKEeHUN (PU3HUKY;

* 0CO3HaHHE BaKHOCTH MOPAIbHO-3THUYECKHX MPHHIIAIIOB B ASATEILHOCTH YUEHOTO;

¢ 3) 3¢TETUYECKOT0 BOCTIUTAHMSI:

® BOCIPHATHE ICTETHYECKHX KauecTB (DH3MHUECKOI HAYKH: 68 TapMOHHYHOTO MOCTPOCHHMS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

* 0CO3HAHME [IEHHOCTH (PM3NUIECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA TI03HAHHS MUpPA, OCHOBBI PA3BUTHS
TEXHOJIOTUH, BAJKHEHUILIEH COCTABJISAIOIIEN KyJIbTYpPHI;

* pa3BUTHE HAYYHOMN MOGO3HATEIPHOCTH, HHTEPECA K HCCIIC0BATEIbCKOM eI TEbHOCTI,

* 5) popMupoBaHus KYJbTYPbI 310POBbS 1 IMOLMOHAJIBLHOI0 0JIATONIOYyYHS:

* 0CO3HAHME IIEHHOCTH OE30MaCHOr0 00pa3a KH3HU B COBPEMEHHOM TEXHOJOIHYECKOM MHpE, BaKHOCTH
npaBmw1 0€30MacHOTO TOBEACHUS HAa TPAHCIOPTE, HAa JOpPOrax, C DJIEKTPUYECKUM U TETUIOBBIM
000pYyI0OBaHUEM B TOMAIIIHUX YCIIOBHSIX;



. c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO e IMpaBa y
JPYTOTO YeJIOBEKa;

® 6) TPYA0BOI0 BOCIIUTAHMS:

® aKTHBHOE yJacTHe B PEIICHUH MPAKTUIECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHON OpraHU3alluH,
ropojia, Kpasi) TEXHOJIOTHYECKON U COLMANTbHON HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YHCIE U (PUINIECKUX
3HAHUIA;

. UHTEpEC K MPAKTHUECKOMY H3YUCHHIO IPOGECCHii, CBSI3aHHBIX C (DU3UKOIA;

® 7) 3K0JIOTHYE€CKOT0 BOCIIUTAHUSA

. OpHUEHTAIMs Ha MPUMeHeHHe GU3NYECKUX 3HAHUU JJIs pEelIeHus 3a7ad B 00JACTH OKPYXKAIOIIeH Cpe/bl,
TUTAHUPOBAHMSI TIOCTYIIKOB U OIICHKH MX BO3MO>KHBIX TIOCTIEACTBUN JUISI OKPYIKAIOIICH CPEJIbI;

® 0CO3HaHME III00ATBHOTO XapakTepa dKOJOTHYECKUX MPOOJIeM U IMyTeH MX pelieHHUs;

¢ 8) aganTanuu K H3MEHSIOIIUMCSH YCJIOBUSIM CONMAILHOM ¥ MPUPOTHOM Cpeabl:

. MOTPEOHOCTh BO B3aUMOJICHCTBUM TIPH BBIMIOJHEHWW HWCCIACAOBAHMN W TIPOCKTOB (U3MYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHUX;

® [OBBIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUYECKYIO AeITeIbHOCTh;

. nOoTPeOHOCTh B JOPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM YHUCIIe POPMYITUPOBATEH UICH, TIOHSATHS, THIIOTE3bI
0 ¢u3HUeCKNX 0OBEKTaX M SIBICHUIX;

* 0CO3HAHME nedUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00nacTu (pu3mky;

TUTAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NICCKUX 3HAHUI;

e, o,

CTPEMJICHHE aHAJIM3UPOBATH M BBISBIISITH B3AUMOCBSI3U MPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIE C
HCIONIb30BaHNEM (U3UYECKUX 3HAHMIA,

® OlEHKA CBOMX JIEHCTBHI ¢ y4€TOM BIHUSHHUS HA OKPYXKAWOIIYI CpPeay, BO3MOXKHBIX TIOOATBHBIX
TTOCJICICTBHH.

METAINIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbrare ocBoeHuss mporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs Yy
oOyudatorierocsi OyayT copMupoBaHbl MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATECIbLHBIC
yHHUBEpCaJdbHble yueOHbIE JEWUCTBUS, KOMMYHHUKATUBHBIE YHHUBEpCAllbHbIE Yy4eOHBIE JCHCTBUS,
peryJsTUBHBIC YHUBEPCAIbHBIC YUEOHbIE ACHUCTBUSI.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBLIC yqeﬁnble JeHCcTBUA

Ba3oBble Jjornyeckue aeiicTBHA:

® BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKHA OOBEKTOB (SIBJICHHH);

® yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaccu(UKAINK, OCHOBAHUS I 0000IIEHUS U CPABHEHUS;

® BLISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHsSI B paccMaTpUBaeMbIX (akTaxX, NAaHHBIX U HAOIIOACHUSX,
OTHOCSIIIUXCS K (PU3HUYECKUM SIBIICHUSIM;

® BLISBJISITh NIPUYUHHO-CIICJICTBEHHBIE CBSI3U NPU M3YYCHUU (DU3MUYECKUX SIBICHUN U TPOIIECCOB, JAETaTh
BBIBOJIBI C HCIIOJIb30BAaHUEM JICTYKTUBHBIX M WHAYKTHBHBIX YMO3aKJIFOUCHHM, BBIIIBUTATh THIOTE3BI O
B3aMMOCBSI3SIX (DHU3MUECKHUX BEIMUYNH;

® CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pemieHus y4eOHOH (HU3MYEecKo 3amauyn (CpaBHEHHE HECKOJIBKUX
BApUAHTOB pEIICHMs, BHIOOP HamOoJee TMOAXOIAIIETO C YYETOM CaMOCTOSITEBHO BBIIECIIEHHBIX
KpUTEPUEB).

Ba3oBrble ucciie0BaTeIbCKHE AeiiCTBHSA:

® 1CII0JIH30BATh BOIIPOCHI KAK MCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHNS;



® IPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHBIA (DU3MUYECKUN IKCIEPUMEHT,
HeOOoJIbIIIoe MCCIeI0BaHNE (PH3MUECKOTO SBIICHHUS;

® OLIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYSHHYIO B XOJI€ UCCIIETOBAHMS WIIH
JKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (JOPMYJTHPOBATh O0OOIIEHUS M BBIBOJABI 1O pe3yibTaTaM MPOBEAESHHOTO HAOIIOACHHUS,
OTIBITA, UCCIIEIOBAHMUS;

® IPOrHO3UPOBATh BO3MOKHOE JallbHEiIIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TAaKKE BBIIBUrATh
MIPEOJIOKEHUS 00 UX PAa3BUTHU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nngopmanmeii:

® IPUMCHATH PA3JIMYHBIE METOMbI, MHCTPYMEHTBI M 3alpoChl MPH IMOWCKE W 0TOOpe MH(OPMAIMU WIIN
JAHHBIX C YIETOM TPEATIOKEHHON YUeOHOH (PU3NUECKON 3aauu;

® AaHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATh MH(YOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPEICTaBIICHHUS;

® CaMOCTOSITENILHO BBIOMpaTh ONTUMAaNbHYIO (OpMYy MpeACTaBleHUs HHPOpPMAIMM U WILTIOCTPUPOBATH
pelaeMble 3a/1a4l HECJIOKHBIMU CXeMaMH, JUarpaMMaMu, HHOUM rpadukoil 1 uX KOMOMHAIIMSIMH.
KoMMyHuKaTHBHBIE YHUBEpPcAJIbHbIE YYeOHbIE T1eiiCTBUS:

® B X0/ OOCYXJeHHsI y4eOHOro MaTepuana, pe3yJIbTaToB JIA0OpATOPHBIX pabOT U TMPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYKIAaeMON TeMbI M BBICKA3bIBaTh WICH, HAILIEJICHHBIC HAa PEIICHHE 33aJaud |
HoJ|/IepKaHe OJiaroKenaTeIbHOCTH OOIICHNUS;

® COTOCTABIIATH CBOM CYXKJIEHUS C CYKIEHUSMH JIPYTHMX YYaCTHUKOB TUANora, oOHapyKUBaTh paziuuue 1
CXOJCTBO TTO3UITHI;

® BhIpa)kaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTAX;

® NyOJIMYHO TPEACTaBIATh  PE3yNbTaThl  BBIIOJHEHHOTO  (PU3MYECKOro  oOmbITa  (IKCIEPHUMEHTA,
HCCIeA0BaHMs, IPOEKTA);

® IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAMBUAYyAIbHON pabOThI MPH pEIICHUU
KOHKPETHOU (hU3HUECKOM MPOOIEMBI;

® IPUHUMATh LEJIM COBMECTHOW JEATENbHOCTH, OPTaHU30BBIBATH MACUCTBUS MO €€ JIOCTHIKEHUIO:
pacrtpenenartb pojiu, oOCYyXJaTh MPOLECCHl W Pe3yJbTaThl COBMECTHOM pPabOThI, 0000mATh MHEHHS
HECKOJIBKHX JIFOJICH;

® BLITMIOJIHATh CBOKO 4YacTh pabOTHI, JOCTUTas KAadeCTBEHHOTO pe3yJbTaTa IO CBOEMY HAIPABICHUIO H
KOOPAUHUPYS CBOU ACHCTBUS C APYTUMHU YIEHAMHU KOMaH/IbI;

® OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIﬂTI/[BH])Ie YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBHUA

Camoopranusauus:

® BLISBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTyallUsiX, TPEOYIOMIMX IS pelieHus (U3NYECKUX
3HAHWUI;

® OPUEHTHPOBATHCS B PANIUYHBIX MOAXO0/AX MPHUHITHUS PElIeHU (MHAUBHUIyaIbHOE, IPUHATHE PEIICHUS B
rpynne, NpUHITHE PEIICHUI TPYIOoi);

® CAaMOCTOSITENILHO COCTABJIATH AITOPUTM pelicHusT (U3MYeckod 3ajaud WIM TUTAaHA WCCIICJOBAHHS C
y4éTOM HMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeaaraeMble
BAPUAHTHI PEILICHU;

® neaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI MHTE/JIEKT:



® aBaTh a[I€KBATHYIO OLIEHKY CUTYalluu U Mpeuiararh IjaH €€ N3MEHEHNUS;

® OOBSICHATh TIPUYMHBI JTOCTHKEHUS (HEHOCTIDKEHHS) pE3yJlIbTaTOB JESTEIBHOCTH, 1aBaTh OICHKY
IpUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD (B TOM YHMCIIE B XOJ BBIMOJIHEHUS (U3NUECKOr0 UCCIEOBAHUS WIN
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, HM3MEHHBIIMUXCS CUTYyallMid, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HMKILIUX TPYAHOCTEH;

® OLIEHMBATh COOTBETCTBUE pE3yJIbTaTa eJU U YCIOBUAM;

® CTaBUTH ce0s1 HA MECTO JAPYroro 4eJoBeKa B XOZE CHopa WM JUCKYCCHH Ha HAy4YHYIO TeMy, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

® Ipu3HaBaTh CBOE MPAaBO Ha OMIMOKY MPH pelIeHUH (PU3NIECKUX 33/1a4 WIN B YTBEPKICHUSIX HA HAyYHBIE
TEMBI U TaKO€ K€ IPaBO APYroro.

INNPEJIMETHBIE PE3YJIbTATDBI

K xonmy oOyueHus B 7 KJjacce NpeAMETHBIE pe3yJbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTh Y O0YYAIOIIUXCS YMEHUIL:

® JICTI0JIb30BaTh MOHATHA: (U3MUECKHE M XUMHUYECKUE SIBJICHUS, HaONIO/EHUE, SKCIEPUMEHT, MOJEb,
TUIOTE3a, SAMHUIBI (PU3NICCKUX BEIMYHMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXAHUYECKOEe IBMKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, INPSMOJIMHEIHOE),
TPaeKTOpHs, paBHOIEHCTBYIOmass cuia, aedopmarms (ynpyrasi, IUTacTHYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCYIbI;

® paznmuyath sBIeHUS (OuQQy3us, TermIoBoe ABMKEHHE YaCTHIl BEIIECTBA, PAaBHOMEPHOE [BIDKCHHE,
HEPaBHOMEPHOE IBIKCHUE, MHEPLHS, B3aUMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW
OCBIO BpallleHUsl, Tepeiaya JaBieHus TBEPABIMU TeJIaMHU, KHUJIKOCTAMHU U ra3aMu, aTMOC(hEpHOE JIaBJICHUE,
IUTaBaHUE TeJI, MPEBPAIICHUS MEXAaHWYECKOM SHEpruM) MO OMMCAHUIO HUX XapaKTepHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC,

® PaCIO3HaBaTh MPOSBICHUE W3YYECHHBIX (DU3UYECKUX SBICHUNA B OKPYKAIOUIEM MHPE, B TOM YHCIE
(1)I/ISI/I‘ICCKI/IG SABJICHUA B MPUPOJAC: NPUMEPHLI ABHXKCHUA C PA3JIMYHBIMU CKOPOCTAMH B KUBOM W HEKUBOU
MpUpoJe, ACUCTBUE CUIIBI TPEHUS B IPUPOJIE M TEXHHUKE, BIMSHME aTMOC(EpPHOrO JaBJIEHUS Ha >KUBOM
OpraHM3M, IUIaBaHHWE PHIO, pPHIYArd B TeJE YeJOBEKa, IPH ATOM IEPEBOIUTH NMPAKTUYECKYIO 33a/1ady B
y4eOHYI0, BBIICIATH CYIECTBCHHBIE CBOMCTBA (IIPU3HAKH) (DU3MUECKHUX SBIICHUI,

® OIMCHIBATh U3YUYCHHbIE CBOIMCTBA TEJ U (PU3NUECKUE SBJICHUS, UCTIONB3Ys (PU3NUECKUE BEIUIMHBI (Macca,
00BEM, IIIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH,
BEC TeJla, CHJIa TPEHUs, laBJieHue (TBEPJOro Tea, )KUAKOCTH, ra3a), BHITAIKUBAIOIAs CUJIA, MEXaHHUYeCcKas
paboTa, MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOI(Q(QUIMEHT MOJE3HOrO ICHCTBUS MEXaHHU3MOB,
KHHETHYCCKas1 U IIOTCHIIHMAJIbHas 3HepFI/I$[), IIpru OIMMCAHUHU MPAaBUIBHO TPAaKTOBATH (1)1/131/1116(:1(1/1171 CMBICJI
HCIIOJIB3YCMBIX BCJIWYHH, HX o0O3HaYeHUsT U CANHUIIBI (1)I/ISI/I‘~ICCKI/IX BCJINYNH, HaXOJUTh (i)OpMy.]'[BI,
CBSI3BIBAIOIIME JAHHYIO (M3MYECKYIO BEIWYMHY C APYTMMH BEIMYMHAMH, CTPOHUTH TpadUKH HU3yUCHHBIX
3aBUCHMOCTEH (PU3NUCCKUX BEITHMUYHH;

® XapaKTepH30BaTh CBOWCTBA TeJ, (hU3NYECKHE SBJICHUS U MPOILECCHI, UCTIONIb3YS MpPaBUIa CIOXKEHUS CHII
(Bmonp onHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, NMpaBWJIO PAaBHOBECHS pblyara
(610Ka), «30710TOE MPABUIIO» MEXAHWKH, 3aKOH COXPAaHEHHsS MEXaHWYECKOH SHEPTHH, MpPU ATOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTEMaTUYECKOE BBIPAKCHHUE;

® 00DBSACHATD (1)I/ISI/I‘IeCKI/Ie ABJICHUA, TMPOLCCCHhI U CBOMCTBA TCJI, B TOM YHCIICE U B KOHTCKCTC CI/ITyaI_II/II\/'I
MMPAKTUKOOPHUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIIATE IPUINHHO-CIICACTBCHHBLIC CBA3U, CTPOUTDH 0o0BsICHEHHE



3 1-2 morudeckux maroB ¢ omopoil Ha 1—2 M3ydeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUU, (PUINIECKUX
3aKOHA WJIK 3aKOHOMEPHOCTH;

® pemaTh pacu€THBIC 3a/1a4u B 1—2 EHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PH3UICCKIEC
BEJIMUMHBI: HA OCHOBE aHaJW3a YCJOBHS 3a/1ayMl 3alHChIBaTh KPAaTKOE yCIOBUE, MOACTABIATh PU3NUECKHE
BEIMYUHBI B (OPMYJIBI M TPOBOJIUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIE IS
peleHus 3a7a4, OlleHUBATh PEATMCTUUYHOCTD MOTYYSHHON (PU3NYECKON BETUYHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (DU3HUYECKUX METOJOB, B OMUCAHHUH
HCCIEAOBaHUS BBIIENATH IPOBEPSIEMOE MPEANojoKeHue (TUIOoTe3y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIN PE3yJIbTaT, HAXOIUThH OITUOKH B XOJI€ OTbBITA, IEIAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

® [[POBOJIUTH OMNBITHI TIO HAOJMIONEHUIO (PU3UYECKUX SBJICHUM WM (U3HYECKUX CBOWMCTB  TEII:
(hopMyJIHPOBATh MPOBEPSIEMBIE TTPEIITOJIOKECHUS, COOMPATh YCTAHOBKY M3 MPEIOKECHHOTO 000Dy I0BAHWSI,
3aMuChIBaTh X0/ ONbITa U (POPMYIHPOBATH BHIBOJIBL;

® BBITIOJIHSTh TPSAMBIC WU3MEPECHHsI PAacCTOSHUSA, BPEMEHHM, MAcChl Teja, 00bEéMa, CUIIBI M TEMIIEPaTyphl C
UCTIOJb30BAHUEM AaHAJOTOBBIX W IM(PPOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUsS MPHUOOPOB C YyUETOM
3a/TaHHON a0COJIFOTHOM MOTPEUTHOCTH H3MEPEHUH;

® IPOBOJIUTH WCCIICJIOBAHHE 3aBUCHMOCTH OJHOW (DM3MUYECKON BEIWYHHBI OT APYTrOM ¢ UCHOIB30BAHUEM
MPSIMBIX M3MEPEHUN (3aBUCUMOCTH TYTH PAaBHOMEPHO JBIKYIIETOCS Tella OT BPEMEHHU JBIKCHHUS Tela,
CWJIBI TPCHHSI CKOJIBKEHHUS OT Beca Tea, KauecTBa 00pabOTKH MOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI
TPEHUS OT TUIOLIAIN CONPUKOCHOBEHUS TE€J, CUJIBI YIPYTOCTH OT YUIMHEHHS TMPY>KUHBI, BHITAIKUBAIOIICH
CHJIBI OT 00bE€Ma NOrpyKEHHON YacTH Teja U OT IUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT TUIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBHH IJIaBaHUS TEJ, YCIOBUM PaBHOBECHUS pblyara u
OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTrO HCCIENOBAaHMS, COOUpATh YCTAHOBKY U BBIMOJHSITH
U3MEpEeHHUsI, Clleysd TNpPeUIOKEHHOMY IulaHy, (UKCHPOBATh pPe3yibTaThl MOJYYEHHOW 3aBHCHMOCTH
(U3MYECKUX BEIIMYMH B BHJE TPEUIOKECHHBIX TaOMUI[ M TpaduKoOB, JelaTh BHIBOJLI IO PE3yJIbTaTaM
HCCIEA0BaHUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U TBEPIOTO
Tela, CUJla TPEHUS CKOJBXEHUsS, JIAaBJICHHE BO3/yXa, BBITAJKUBAIOUIAs CHJIA, JCHCTByIOIIas Ha
MOTPYKEHHOE B JKUIKOCTH Tel0, KOA(P(GUIUEHT MOJE3HOro EHCTBUS MPOCTHIX MEXAHHU3MOB), CIEIYS
MPEAJIOKECHHON MHCTPYKIIMH: TP BBITIOJTHEHUH U3MEPEHHUN COOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAUEHNUE NCKOMOMN BEITHYUHBI,

® co0r0AaTh MpaBMiia TEXHUKH 0€30MacCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHUOOPOB M TEXHUYECKHUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETP,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN M HETTOABIKHBIN OJI0K, HAKJIOHHAS TIOCKOCTH;

® XapaKTEePHU30BaTh MPUHIIUIIBI ACHUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HA UX
onucaHus (B TOM 4YHCJE: MOJIIIUITHUKH, YCTPOMCTBO BOJIONPOBOJA, THAPABINYECKUNA MpPecc, MaHOMETD,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMETp), HCIONb3ysl 3HAHHS O CBOMCTBaX (PU3MUECKHUX SIBICHUH U
HE0OXOMMBbIC (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® IPUBOJUTH MpUMEPHl (HAXOAWUTh WH(POPMALMIO O TMpUMEpax) MPAKTUYECKOTO HCIOIb30BaAHUS
(u3nyYecKuX 3HAHUW B TOBCEAHEBHOM >KM3HU sl oOecreueHUs Oe30MacHOCTH MpH OOpalleHHuu C
npruOoOpaMu U TEXHHYECKUMHU YCTPONCTBAMHE, COXPAHEHHS 3OPOBBS U COOTIOACHHUS HOPM IKOJIOTUIECKOTO
TOBEJICHUS B OKpY KaroIeH cpelie;

® OCYIIECTBIISATH 0OTOOP UCTOYHUKOB MH(popMammu B IHTEpHETE B COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOIIMUXCS 3HAHUM M MyTEM CpPaBHEHUS pPaA3JIMYHBIX HCTOYHHUKOB BBIICIATH
nH(pOpMalLIMIo, KOTOpas ABJISETCS MPOTUBOPEUUBOM MM MOXKET ObITh HEJJOCTOBEPHOIA;



® JICTI0JIb30BaTh MpPU BBINOJHEHUH YUYEOHBIX 3a/laHUil HAy4YHO-TIOMYJISIPHYIO JIUTepaTypy (usnueckoro
CoJIep’KaHusl, CIIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BiaaneTh NpuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, peoOpa3oBaHus HHOOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBbIE KpaTKUE IUCbMEHHBbIE M YCTHBIE COOOLICHHMS Ha OCHOBE 2—3 MCTOYHHMKOB
nHpopMannu (U3MYECKOTO COJEp’KaHUS, B TOM YHCIE MyOJIMYHO [enaTh KpaTKUe COOOILEHUs o
pe3yibTaTax MPOEKTOB WM Y4EOHBIX MHCCIIEOBAaHUM, NMPH 3TOM I'PAaMOTHO HCHOJIb30BATH W3yYEHHBIN
HNOHATHHHBIN anmnapaT Kypca (U3MKH, COPOBOX/IATh BBICTYIUIEHUE NPE3EHTALUEH;

® Ipy BBHINIOJHEHUH Y4YEOHBIX TNPOEKTOB M HCCIEIOBAHUN pacmpeneiiTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBHM C TIOCTaBJICHHBIMHU 3a/ladyaMH, CJIEIUTh 3a BBIIIOJHEHUEM ILIaHA JCHCTBUM, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJIaJ] B JI€ATENbHOCTh TIpPYyNINbl, BHICTPAaUBaTh KOMMYHHKAaTHBHOE
B3aMMOJICMCTBHE, YUNTHIBAsi MHEHUE OKPY KAIOIINX.

K xoHmy oOyueHuss B 8 kJiacce mIpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

® JICTIOJIB30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE [BHXEHHE aTOMOB M MOJEKY,
arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIIIMUECKUE U aMOp(HbIE Tesla, HACHIIICHHBIH U HEHACHIIEHHBIN
nap, BIaXHOCTb BO3JyXa, TeMIlepaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUIraTellb, 3JIEMEHTapHBIN
NEKTPUYECKUI 3apsif], MIEKTPUUECKOE MOJI€, IPOBOJAHUKH U JUDJIEKTPUKHU, ITOCTOSHHBIA 3JIEKTPUYECKUM
TOK, MArHUTHOE TIOJIE;

® pa3iuuaTh SBJIEHHUA (TEIUIOBOE pacCIIMpEeHHE M C)KaThe, TeIulonepenadya, TEIIOBOE pPaBHOBECHUE,
CMauuBaHHWe, KalWUIAPHbIE SBJIEHUSA, MWCHApEHUe, KOHJCHCalus, IUIABJICHHE, KPUCTAJUIN3ALUS
(oTBepaeBaHKE), KUNIEHUE, TEIUIoNepeaada (TeIIONPOBOAHOCTh, KOHBEKIIHS, M3IyUYCHHUE), AJICKTPHU3AIUS
TeJl, B3aUMOJICHICTBHE 3apsAA0B, AEHCTBUS AJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJecTBIE
MarHuToB, JI€HiCTBME€ MarHUTHOTO IOJIi HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHas MHAYKLUS) 10
ONMCAaHMUIO UX XapaKTepHBIX CBOMCTB W Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOe
SIBIICHUE;

® pacro3HaBaTh NPOSBICHHE H3YYEHHBIX (PU3NYECKUX SBJICHUM B OKpYXKaIOIEM MHpE, B TOM 4HCIE
¢u3nveckue SBICHUS B TMPHPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KaIWUISPHBIC SBICHUS B TPUPOJIE,
KpHUCTaJIbl B ipupoze, usnydyenne CoiHLa, 3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, HMHEs, CHera, J3JeKTpUYeCKHe SBJIEHHS B aTMocdepe, AJIEKTPUUYECTBO JKHUBBIX OpPraHM3MOB,
MarHuTHOe moJsie 3eMiH, JApeid MoyocoB, poidb MAarHUTHOIO MHOJS JUIS JKU3HM Ha 3emiie, HOJSpHOE
CUSIHME, TPH 3TOM IEepeBOJUTH MPAKTUYECKYIO 3aJjauyy B y4eOHYI0, BBIIEIATH CYLIECTBEHHBIE CBOWCTBA
(mpu3HaKy) HPU3NYECKUX SIBICHUI,

® ONUCHIBATh M3YYCHHBIE CBOICTBAa Tel W (PU3MUECKUE SIBICHUS, WCHOJIBb3Ys (PU3MUYECKHE BETUUYMHBI
(TemmepaTypa, BHyTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI, YeIbHAas TEIIOEMKOCTh BEIIECTBA, YeIbHas
TEIUIOTa IUIaBJIEHUS, YJelbHas TEIJIoTa MapooOpa3oBaHus, yJelbHas TEIJIOTa CropaHUs TOIJIUBA,
KOA(Q(QUIMEHT TOJEe3HOro JEWCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAs BIAXKHOCTh BO3IyXa,
ANEKTPUYECKUI 3apsl, CUila TOKa, DJIEKTPUUECKOE HAIpsDKEHUE, CONPOTHBIICHHE MPOBOJHUKA, YACIBHOE
COIIPOTHBIIEHHE BEILIECTBA, PabOTa M MOILHOCTh 3JIEKTPUYECKOIO TOKA), NMPH OMUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3MUECKHI CMBICI MCIIOJIb3YEMbIX BEIMUUH, 0003HAUEHUS U €JUHULBI (PU3HMUECKUX BEIUYHH,
HaXOAUTh (POPMYJIbI, CBSI3BIBAIOIIME TAHHYIO (PU3UUECKYIO BEIUYMHY C JIPYTMMHU BEITUYWHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJUYUH;

® XapaKTepPH30BaTh CBOMCTBA Tell, (pU3MUECKHe SBICHUS M IMPOIECCHI, UCIIONb3Ysl OCHOBHBIE TOJOXKECHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHWs] BEIIEeCTBA, NPHUHLHUI CYNEpPHO3UIMM Toned (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH OMa ajis yyacTka 1enu, 3akoH Jxoyns—JIenna,
3aKOH COXPAHEHHUs PHEPrHH, NPU 3TOM JlaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHAa W 3alMCHIBATh €ro
MaTeMaTHYECKOEe BbIpa)KEHUE;



® O0BSICHATh (PU3MUECKUE TPOLECCHl M CBOWCTBA Teld, B TOM YHCJIE€ M B KOHTEKCTE CHUTyalui
MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIISATH MPUUYNHHOCIIECCTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHNE
u3 1-2 JMOrMyYecKux MIaroB ¢ Oonopoi Ha 1—2 M3YYEHHBIX CBOMCTBA (DPM3NYECKHUX SIBICHHH, (PU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

® pemiaTh pacuéTHbIC 3a/1a4 B 2—3 JIEHCTBUS, UCIIOIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJjaud 3allUChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTATOK
JAHHBIX JJIs1 PELIeHUs 3a]1au, BEIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOUMBbIE /ISl €€ peleHH s, IPOBOINUTh
pacu€Thl ¥ CPaBHUBATH MOJyYeHHOE 3HaUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMH JJAHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEHIUTh MPHU MOMOIIM (U3NYECKUX METOJIOB, HCIIONb3YS
ONMCAaHUE HCCIIEOBaHMS, BBIJACNATH MPOBEPSEMOE MPEANOIOKEHHE, OLEHUBATh MPAaBUIBLHOCTh MOPSAIKA
IIPOBEJICHUSI UCCIIEI0BAHUS, 1€TaTh BHIBObI;

® [IPOBOJUTH ONBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUN WIM (PU3MUECKUX CBOMCTB Tel (KanWUIIpHbIE
SBJICHUS], 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIlepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpHU U3IYyYEHHUHU OT LIBETa M3Jydaromiei (MOrioIaroiiei) MoBepXHOCTH, CKOPOCTh HCTIApEeHUs
BOJIBI OT TEMIEpPATyphl *KHUJIKOCTU U IUIOIAAM €€ MOBEPXHOCTH, DJEKTPU3aLMs Teld M B3aUMOCHCTBUE
UEKTPUYECKUX 3apsAI0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB, BH3YalM3alldsi MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MAarHUTOB, JICHCTBHS MarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOWCTBA DJIEKTPOJBUTATENS ITOCTOSTHHOTO TOKa): (HOpMyITUpOBaTh MPOBEPSIEMBIC IPEIIOI0KECHUS,
coOupaTh yCTaHOBKY M3 IPEUIOKEHHOIO OOOpYy/J0BaHUS, ONMUCHIBATH XOJ OIBbITa U (OPMYJIUPOBATH
BBIBOJIbI;

® BRITIOJTHATH TPSIMBIE HM3MEPEHHUS TEMIIEPAaTyphl, OTHOCHUTEIHHOW BIIAXXHOCTH BO3yXa, CHIBI TOKAa,
HaNpsDKEHUS. ¢ MCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JaTYUKOB (PU3MUYECKUX BEIUYMH, CPABHUBAThH
pe3yibTaThl U3MEPEHUH ¢ yu€TOM 3a/1aHHON aOCOIOTHON MOTrPEIIHOCTH;

® IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3UYECKON BEIMYUHBI OT JIPYroil ¢ HCIOJIb30BaHHEM
NPSMBIX M3MEPEHHUH (3aBUCHUMOCTh CONPOTHUBICHHMS MPOBOJHHKA OT €ro JIMHBI, IUIOMIAH MONEePEeYHOro
CEUEHUS U YJIeIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, HAYIIEr0 Yepe3 MPOBOAHUK, OT
HalpsDKEHUS HA IPOBOJHUKE, HCCIEIOBAHME IIOCIEA0BAaTEIbHOIO U IApajUIEIbHOTO COEAMHEHUIT
MIPOBOJIHUKOB): IUIAHUPOBATh MCCIIEJOBAHUE, COOMpaThb YCTAHOBKY M BBINOJHATH H3MEPEHUs, Clemys
MIpeIJIOKEHHOMY TUIaHy, PUKCUPOBAThH PE3YJIbTaThl MOJYUYEHHOW 3aBUCUMOCTHU B BUJIE TaOIHIl U rPpaUKOB,
JieNIaTh BBIBOJIBI IO Pe3yJIbTaTaM HUCCIICIOBaHUS;

® IPOBOJUTH KOCBEHHbIE€ H3MEpPEHUs (U3NYECKUX BeNWYMH (yAelIbHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHHE MPOBOJHMKA, pabOTa M MOLIHOCTH SJIEKTPUYECKOTO TOKa): IUIAHUPOBATh W3MEPEHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEIJIOKEHHONH MHCTPYKLUH, U BBIUUCIATH 3HAUCHUE
BEJIMYHHEI;

® cOOI0IaTh IPaBUJIa TEXHUKU 0€30IaCHOCTH TPU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

® XapaKTepU30BaTh IPUHIMIIBI I€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOPOH Ha MX
onucaHuss (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas TypOHWHA, ammepMerp,
BOJIBTMETP, CYETUMK DJICKTPUYECKON SHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelbHbIE
UIEKTPONPUOOPHI  (IIPUMEPBI), DIEKTPUUYECKUE NPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEIb
MOCTOSTHHOTO TOKa), UCIIONIb3Ysl 3HAHHUS O CBOMCTBAaX (PM3UUECKUX SBICHHNA W HEOOXOIUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH;

® pacriO3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOMCTBA ¥ W3MEPUTEIbHBIE NPUOOPHI IO CXeMaM H
CXEMaTH4YHBIM PHUCYHKaM (KHIKOCTHBIH TEpMOMETpP, TEPMOC, MCHUXPOMETP, THTPOMETP, IBUraTelb
BHYTPEHHEr0 CropaHMs, OJJIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl JJIEKTPUUYECKHX Lemned ¢
MOCJIEIOBATENbHBIM U MapaJlIeIbHbIM COEAMHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAa4YeHUs
JIEMEHTOB 3JIEKTPUUECKUX LIeTel;



® IpUBOJIUTH IpHUMEPHl (HAXOAUTH HMHPOPMALMIO O TpUMepax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(U3MYeCKUX 3HAHWW B TIOBCEIHEBHOW JKM3HHM I OOecrieueHUs Oe30MacHOCTH IPHU OOpalieHuu ¢
npubOpaMu U TEXHHUECKUMH YCTPOMCTBAMH, COXPAHEHUS 37I0POBbSI U COOIIIOJICHHS HOPM HKOJIOTHYECKOTO
MIOBEJICHUSI B OKpPY KaloLIeH cpene;

® OCYMIECTBIIATh TIOUCK MH(POpPMAUU (U3NIECKOTO cojepkaHusi B VIHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HAaHUM W MyTEM CpaBHEHMs JONOJHMUTENbHBIX MCTOYHHMKOB BBIIENATh MH(OpMAIMIO, KOTOpas SBISETCS
HNPOTUBOPEUYMBOM HIJIM MOKET ObITh HEIOCTOBEPHOI;

® JICTIOJIB30BaTh TPU BBINIOJHEHWH Y4YEOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO JIUTepaTypy (usmueckoro
COJIepKaHus, CIIPaBOYHBIC MaTEpUabl, pecypchbl ceT MHTepHeT, BIajeTh NpuéMaMyu KOHCTIEKTHPOBAHHUS
TEKCTa, IpeoOpa3oBaHus HHYOPMAIH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® co3aBaTh COOCTBEHHbIE NHUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHWs, 0000mas WHPOpPMALHUIO U3
HECKOJIbKUX MCTOYHUKOB (PM3NYECKOTO COJACpXaHUSA, B TOM 4HcIe IMyOJINYHO MPEICTABIATh PE3yJIbTaThl
MPOEKTHON WIJIM HCCIIEOBATEILCKOW NEATETBbHOCTH, IMPH STOM T'PaMOTHO HWCIOJIB30BAaTh W3YYECHHBIN
HNOHATHHHBINA annapaT Kypca (U3MKH, CONPOBOXIATh BHICTYIUIEHUE NTPE3EHTaLUEH;

® IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEJOBaHUN (U3NYECKUX TIPOLIECCOB paclpenensTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMM 3aJ[adyaMHM, CJICAUTH 3a BBHITIOJIHEHUEM IUIaHa
JeUCTBUIl MU KOPPEKTHPOBATH €ro, aJIeKBaTHO OIIEHHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIIHL,
BBICTPaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBIE, MIPOSIBIISS TOTOBHOCTH pa3peniath KOH(IUKTHL.

K xonHmy oOydenuss B 9 kJjiacce TIpeIMETHBIE pe3ysNbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPakaTh
c(hOpMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHUMN:

® JICTIOJIF30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTephallbHas TOYKA, TPACKTOPHs, OTHOCHTEIBHOCTh
MEXaHUUYECKOro JBWXeHHUs, Aeopmanus (ympyras, IUIaCTHUECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TeNO, LEHTP TAKECTH
TBEPJOTO TeNla, PAaBHOBECHE, MEXaHWYECKHE KoyeOaHWs W BOJHBI, 3BYK, MH(Pa3BYK M YyIbTPa3BYK,
JIEKTPOMAarHUTHbIE BOJIHBI, IIKajda 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JaJIbHO30PKOCTH,
CTEKTPBI UCITYCKaHUsI U TIOTJIOMIEHHS, anb(da, OeTa- u raMMa-u3IydeHus1, H30TOIIbI, siZiepHasi SHEPTeTHKA;

® pa3nuuaTh ABJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBM)KEHUE, PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE [IBUXKEHUE, CBOOOAHOE TMaZieHWe Tell, PaBHOMEPHOE [JBI)KEHHE 110 OKPYXKHOCTH,
B3aMMOJICHCTBHE TEJ, PEAKTUBHOE JIBIKCHUE, KOJIeOaTEIbHOE BM)KCHUE (3aTyXalOIINe W BBHIHYXICHHBIC
KOJIeOAaHUs), PE30HAHC, BOJHOBOE [BI)KEHHE, OTPAXEHUE 3BYKa, MNPSMOJIMHEHHOE paclpoCTpaHEeHuUE,
OTpa)K€HHE M IpPEJIOMIICHHE CBETa, NOJHOE BHYTPEHHEE OTpaKEHHWE CBETa, pa3sio’KeHHe Oeloro cpera B
CIEKTP U CIIO)KEHHE CIEKTPaJbHBIX IIBETOB, IUCIIEPCHS CBETA, €CTECTBEHHAs pPaJHUOAKTUBHOCTH,
BO3HMKHOBEHHE JIMHEHYATOrO CIEKTPa MU3IYUYEHHUs) 10 ONMMCAHUIO UX XapaKTEpPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (pr3HyecKoe sBICHUE;

® PaCIO3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3UUECKUX SBICHUH B OKpYXamomeMmM Mupe (B TOM YHCIE
¢u3nyeckue SBIEHUSA B TNPUPOJAE: NPWIMBBI M OTIUBBIL, JABWXKEHHE IulaHeT CONHEYHOH CHUCTEMBI,
pEaKTHBHOE JBIDKEHHE JKHBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSCEHHE,
ceificMuyeckue BOJIHBI, I[yHAaMH, 3XO, [IBeTa TeJl, ONTHYECKHE SIBJIECHUS B IMPHUPOJE, OHOJIIOTHYECKOe
JecTBUE BUIUMOTIO, YIbTPa(UOIETOBOrO U PEHTT€HOBCKOTO M3JIyUY€HHH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMUYECKHE JIy4H, PaJIMOAKTUBHOE M3IyYeHHUE MPUPOAHBIX MHUHEPAJIOB, AEHCTBHE PaMOAKTUBHBIX
U3IYYCHUI Ha OPTaHU3M YeJIOBEKa), IPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3a7ayy B y4eOHYIO, BBIICISATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PH3MUECKUX SBICHUN;

® ONMCHIBATh HM3YYCHHBIE CBOMCTBAa Tel W (PU3MUECKUE SBJICHUS, WCHOIB3ysS (PU3MUECKHE BETUUMHBI
(cpenHsis U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBKEHHMH, YCKOPEHUE, NTepeMelleHue, My Th,
yIJIOBasi CKOPOCTh, CHJIA TPEHUS, CHJIa YNPYTOCTH, CHJIAa TSHKECTH, YCKOPEHHE CBOOOIHOTO IajeHUs, BEC
TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYecKasi paboTa M MOIHOCTh, MMOTEHIMAIbHAS SHEPTHs Tena,



MOJHATOTO HaJ TMOBEPXHOCTHIO 3€MIIM, TOTEHIIMANbHAS DHEPTUs CXKATOH NPYKHUHBI, KHHETHUECKas
SHEprus, MoJIHAs MEXaHWYecKasl SHEprus, MepruoJ U JacToTa KojaeOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa
U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIIEHHS CPEbl), TP ONMCAHUU NMPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HCTIONb3YEMbIX BETMYHMH, 0003HAUECHUS U €AMHULIBI (PU3NYECKUX BEITUYMUH, HAXOAUThH
(hOopMyJIBI, CBSA3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIMUYWHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEITUYUH;

® XapaKTepH30BaTh CBONCTBa Tejd, (U3MUYECKHE SBJICHHUS W TPOIECCHI, HCIONB3YysS 3aKOH COXpaHEHUS
SHEPTUM, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIUI CYNEPIO3UIUN CHJ, TPUHIUN OTHOCUTEILHOCTH
lanunes, 3axkonpl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXCHHsI M TPEIOMIICHHS CBETA,
3aKOHBl COXpPAHEHMsI 3apsJ0BOIO M MAacCOBOTO 4YHCENl MpU SACPHBIX peakuusx, MNP STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTHIECKOE BHIPAKEHHE;

® 00BSCHATh (U3MYECKUE TIPOIECChl U CBOWCTBA TN, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallHii
MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BISBIISATH NPUIHMHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH OOBICHCHHE
U3 2-3 JOTHMYECKHX IIaroB ¢ OMOpOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX SBICHUH, (PU3MUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

® pemiaTh pacuéTHbIE 3a7ayd (ONUparoIIMecs HAa CHCTEMYy W3 2—3 ypaBHEHMI), UCIOJB3YS 3aKOHBI U
(dhopMyIbl, CBsA3BIBaOIIME (U3UYECKHE BEIWYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3aJaud 3alMChIBATh
KpaTKoe YCJIOBHE, BBISBISATH HEJIOCTAIONINE WM W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIMMBIE JIJISl peIIeHUs], TPOBOIUTH PACUETHl M OIICHWBATh PEATUCTHYHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3UIECKON BEITMYHMHBIL;

® pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPU MOMOIIU (PU3HUYECKUX METOOB, HCIOIB3YS
OMMCAaHUE HWCCIIECOBAHMS, BBIACNIATH MPOBEPSEMOE MPEAMOIOKEHHE, OICHHUBATh MPAaBUIBLHOCTh MOPSAIKA
IPOBEJICHUS UCCIIEI0OBAHUS, IeTIaTh BHIBOBI, HHTEPIPETUPOBATH PE3YIbTaThl HAOMIOCHHUI U OTIBITOB;

® IPOBOJUTH OMBITHI MO0 HAOMIOACHHUIO (DU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Ten (M3ydeHue
BTOpPOTO 3aKOHa HpIOTOHA, 3aKOHA COXpAaHEHUs YHEPTUHU, 3aBUCHMOCTh MEpHoJa KOJIeOaHUN MPYKUHHOTO
MasTHUKa OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTh OT aMIUTUTYJIbI MaJIbIX KOJeOaHWH,
IOPSIMOJIMHEWHOE paclpOCTpaHEHHE CBETA, pa3JIOKEHUE OEIoro cBeTa B CIEKTpP, H3YYEHHE CBOWCTB
M300pakeHHs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHHs MpeaMeTa B coOuparomeii JIH3e, HaOItoICHHE
CIUIOIIHBIX U JIMHEHUYATBIX CIIEKTPOB M3IIYUYEHHUS): CAMOCTOSTEIHLHO COOMpPATh YCTAaHOBKY U3 M30BITOYHOTO
Habopa 000pyI0BaHUS, OMMCHIBATH X0 OMBITA U €0 PE3YJIbTAThl, (HOPMYITHPOBATH BHIBOIBI;

® IPOBOJIUTH NMPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONPEIeIsis CpeJHee 3HAaUCHHE U3MepIeMOit
BEIMUYMHBI ((POKYCHOE pacCTOSHUE COOMpAronieil JTMH3bI), 0OOCHOBBIBATH BHIOOP CrOoc00a H3MEpEHHS
(M3MepHuTEIBHOTO PUdOpa);

® IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (DPM3NYECKUX BEIMUYMH C MCIIOJIb30BAHHEM MPSIMBIX H3MEPEHHUN
(3aBUCUMOCTb ITyTH OT BPEMEHH INPU PaBHOYCKOPEHHOM JABM)KEHHU 0€3 HayalbHOM CKOpPOCTH, NEpHUOa
Koje0aHui MaTeMaTH4ecKoro MasTHUKa OT JJUHBI HUTH, 3aBUCHMOCTH yTja OTpa)KeHHsI CBETa OT YIJia
MaJeHHsl ¥ yTJia MpeoMIIeHHs OT yIjla NaJeHus): MJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSTEIbHO COOUPATh
YCTaHOBKY, (PMKCHUPOBATH PE3YyJIbTAThl MOJYYEHHONW 3aBUCUMOCTH (PM3MUECKHUX BEIMYUH B BUAE TaOIUI] U
rpaduKoB, JeNnaTh BBIBOJIBI 10 pe3yIbTaTaM HCCIIECJOBAHMUS,

® IPOBOJIUTH KOCBEHHBIE M3MEPEHHsI (DM3MUECKUX BEIUYMH (CPEIHSsSE CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JBW)XCHHUU, YCKOPEHUE CBOOOMHOTO MAACHUSA, KECTKOCTHb MPYKUHBI, Kod(DHUIIHEHT
TPEHUS CKOJIBKEHUS, MEXaHU4eCcKasi paboTa U MOIIHOCTb, YACTOTA U MEPUOJ KOJIEOAHUN MaTeMaTUYeCKOTro
U TIPY>KUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMpAIOIIel JTMH3bI, paJHMOaKTHBHBIN (OH): IIIAaHUPOBATH
W3MEepeHHs], coOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY UM BBINIOJHATh U3MEPEHHUS, CIELYs MPEAT0KEHHOM
WHCTPYKIIMY, BBIYHMCIIATH 3HAUCHUE BEIUYMHBI W AHAJTU3UPOBATH TOJTYYCHHBIC PE3YJIBTAThI C yYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIl;



® co0I0IaTh MPaBUJIa TEXHUKU 0€30MacCHOCTH NP paboTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

® pa3NMyYaTh OCHOBHBIC NMPH3HAKH H3YYCHHBIX (M3NYECKUX MOJENeil: MarepuanbHas TOYKa, abCOIIOTHO
TBEP/OE TEJO, TOUEUHBI MCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IJIJaHETapHas MOJEIb aToMa, HyKJIOHHAs
MOJI€JIb aTOMHOTO P4,

® XapaKTepHU30BaTh MPUHIUIIBI JEHCTBUS N3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH Ha UX
onucaHus (B TOM YHCIE: CIUIOMETP, JATUYUKU TOJO0XKEHUS, PACCTOSIHUA M YCKOPEHHs, pakeTa, 3XOJoT,
OYKH, MEPUCKOI, (oToanmnapaT, ONTHYECKUE CBETOBOABI, CIEKTPOCKOIN, J03UMETp, KaMmepa BuibcoHa),
UCTIONB3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SBJICHUN U HEOOXOAUMBIE (PU3NYeCcKre 3aKOHOMEPHOCTH;

® JICTIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKM H3YyUYEHHBIX TEXHHYECKHX YCTPOWUCTB, M3MEPHUTEIBHBIX
MpHUOOPOB U TEXHOJOTUYECKUX MTPOLIECCOB MPHU PELUICHUH YUeOHO-TPAKTUUYECKHUX 3a]a4, ONTUYECKUE CXEMBbI
JUISL IOCTPOEHUS U300paKeHU B INIOCKOM 3€pKajie U COOMpAroLIei TNH3E;

® IpUBOJUTH IpHUMEPHl (HAXOAUTh HMH(POPMALMIO O IMpUMEpax) MPAKTUUYECKOTO HCIOJIb30BAHUS
(u3nyecKuX 3HAHUW B TOBCEAHEBHOM JKM3HU Al oOecrieyeHUs O€30MacHOCTH MpH OOpalleHHuu C
npubOpaMu U TEXHUUECKUMH YCTPOMCTBAMH, COXPAHEHUS 37J0POBbs U COOJIIOICHHUSI HOPM KOJIOTHUECKOTO
IIOBEJICHUS B OKPYXKalOLIEH Cpene;

® OCYWIECTBIATh MOUCK HH(popMarmu Qusnueckoro cojepxkanus B VHTepHeTe, CaMOCTOSTEIHHO
(bopMyHpys MOUCKOBBIN 3aIIPOC, HAXOAUTH IyTH ONPEIEICHUS JOCTOBEPHOCTHU MOTy4eHHOH HHPOPMALIUU
Ha OCHOBE UMEIOIIMXCS 3HAHUHN U IOTIOJTHUTEIbHBIX HICTOYHHUKOB;

® JICTIOJIB30BaTh TPU BBITIOJHEHWH YUYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTepaTypy (usmueckoro
COJIEpKaHus, CIPaBOYHbIE MaTepHalbl, pecypchbl cetu MHTEpHeT, BiaaneTs NpUEMaMU KOHCIEKTUPOBAHUS
TeKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

® co3aBaTh COOCTBEHHbIE NMUMCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(pOpPMAIMU U3 HECKOIbKHX
UCTOYHUKOB (PU3MUECKOTO COJEpXKaHMsA, IyOJIMYHO MPEJICTABIATh pE3yJbTaTbl IMPOEKTHONW WU
HCCIIEA0BATENIBCKON NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOIb30BaTh U3YUYEHHBIM IMOHATUNHBIN ammapar
U3y4aeMoro pasjena (U3MKA U CONPOBOXKIATh BBICTYIUIGHHE Mpe3eHTaluel ¢ yuyéToM ocoOeHHOCTen
ayJIMTOPUH CBEPCTHUKOB.
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/ff0aa738
BEIIEeCTBA
JlaGoparopHas paboTa §53
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JlaboparopHas paboTa § 58
"TIpoBepKa MpaBmiIa st BuGmorexa LIOK \1"_"39-28 N
49 CHUIbL TOTa TpH https://m.edsoo.ru
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00o00menue. Pabora bubmmoreka [IOK | €
99 C TEeKCTaMH I10 TeMe 1 https://m.edsoo.ru/
"3aKOHBI COXPAHCHHS ff0c2¢52
B MEXaHHuKe"
[ToBTOpEHME, NoBTOPEHU
06o0menue. Pabora bu6mmoreka [IOK | €
100 C TEeKCTaMH T10 TeME 1 https://m.edsoo.ru/
"Konebanus u ff0c2d6a
BOJIHBI"
IloBTOpCHME, NOBTOPEHM
0606H11()3HI/IG. Pabota buommorexa HOK 1 ¢
101 & TOKCTAMIL 110 TeMe 1 https://m.edsoo.ru/
ff0c2e82
"CBeTOBBIC SABIICHUS"
[ToBTOpEHME,
06o00menue. Pabora but6mmoreka [{OK
102 C TEKCTaMH I10 TEME 1 https://m.edsoo.ru/ :szpe
"KBanrToBas u ff0c3044
saaepHast pusuka'
OBUIEE KOJIMYECTBO 10
yAYHEBHOIMHTOQANBECKOB OBEéH(E'—ﬁgHI/IE OBPA3OBATEJIBHOI'O ITPOILIECCA
OBSBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUTSI YAEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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