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HNOACHUTEJIBHASA 3AIITMCKA

[Tporpamma mo Qu3MKe HAa YpOBHE OCHOBHOTO 00OLIeEro oOpa30BaHUS COCTABJICHAa Ha OCHOBE
MOJIOKCHU W TpeOOBaHWU K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B DPI'OC OO0, a Takke c  yd€Trom
denepanbHOl paboyeil mporpammbl BocnuTaHuss U KoHuenuuu mnpenogaBaHusi y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMmbl 1O (QHU3MKE  HampaBieHO  Ha  (OopMUpPOBaHHUE
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH OOYYalOIIMXCS M OpraHu3alMio W3y4eHUs (GU3MKH Ha
JesITeIbHOCTHONM OCHOBe. B mporpamme mo (u3HMKe YYHUTHIBAIOTCS BO3MOXKHOCTU Y4eOHOTO
npenMera B peanusanuu  Tpeboanmii DPI'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM U
METalpeMETHBIM  pe3ysibTartaM  OOy4YeHHs, a  TakkKe  MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.

[IporpamMma no ¢u3uke ycTaHaBIMBAeT pacipelelieHre y4eOHOro Marepuaia Mo rojaam
oOyueHusi (IO Kjaccam), TMpeAsaraeT MPUMEPHYIO TOCIEeI0BAaTEIbHOCTh HW3YYEHUS TeEM,
OCHOBaHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOIO COACpKAHUS U Y4YE€Te  BO3PACTHBIX
0coOeHHOCTeH 00yJaroIHUXCsl.

[Iporpamma o ¢usuke pazpadboTaHa C HENIbI0 OKa3aHUS METOIUYECKON MTOMOIIN YIUTEIIO
B CO3JIaHUH paboyeil MporpaMMebl 1o y4eOHOMY MTPEIMETY.

du3uKa SBISIETCS CUCTEMOOOPA3YIOLIUM JJIsI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKONIbKY (PH3UYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOIECCOB U SBIICHUH, M3YyYaeMbIX XHUMHEH,
Ouosorueit, actpoHoMueil U (uznueckoi reorpaduell, BHOCUT BKIIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPENOCTaBlsieT HauOoyiee sICHbIe OOpaslbl MPUMEHEHUS HAyYHOTO MeTojAa
MO3HAHMSI, TO €CTh CII0c00a MOTYUYEHUsT TOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 TNaBHBIX 3a7a4 (U3MYECKOTO O00pa30BaHUS B CTPYKType o0Iiero oOpa3zoBaHUs
COCTOMT B (OPMHUPOBAHHUU €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH M HHTepeca K Hayke Yy
oOydJaronmxcsi.

N3ydyenne ¢usukn Ha 0a30BOM YypOBHE TMPEANONAracT OBJAJACHHUE CIEIYIOIIMMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTECTBEHHO-HAYIHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS;
® OIEHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIETOBAHUS;
® HUHTEPNPETUPOBATH JAHHBIC W KCIOJb30BaTh HAy4YHBIC JTOKA3aTEIbCTBA IS
MOJTy4YEHUS BHIBOJIOB.
Ienn wu3yueHus (U3NKKM HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMPEIEICHHI B

KOHHGHHI/IH MmpernogaBaHusA yqe6H0r0 npeamera «DPu3uKa» B O6p330BaTeJ'II)HI)IX opraHu3anusax
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Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE POrpaMMBbI,

yrBepka€HHON pemeHneM Koimermn MunucreperBa npocsenieHuss Poccuiickonn @enepannu

(npotokoun ot 3 nexadps 2019 r. Ne [IK-4BH).

Henn usyyenus puznkm:

npuoOpeTeHne MHTEepeca M CTPEMJICHHS OOYYaloUmIMXCSd K HAyYHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MpPEACTaBIEHUI O HAaydyHOM METOJA€ IMO3HaHMA M  (OpMHUpPOBaHUE
HCCJIEIOBATENBCKOIO OTHOIIEHHUS K OKPY)KAIOIIUM SIBJIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

(dbopMHpoBaHKE NPEACTABICHUN O PO (PU3MKU Ul Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyayuiell npodeccuoHaaIbHON
NeSITEIbHOCTH, CBSI3aHHOM € (PU3MKOM, OArOTOBKA K JalbHENUIIEMY O0YyYEHUIO B 3TOM

HaITpaBJICHUH.

JlocTmkeHre O3TUX Iejedl mporpaMMmbl 1o (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

00pa3oBaHus 00CCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHUU BEIECTBA, O MEXaHWYECKUX,
TEIUJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne yMEHUH OMHUCHhIBAaTh M OOBACHATH (UIWYECKUE SBICHUS C
WCIIO0JIb30BaHUEM MOJTYYEHHBIX 3HAaHUH;

OCBOCHHME METOJOB PEIICHUsS MPOCTEHIINX PACUETHBIX 3a/lad C MCIOJIb30BaHUEM
(bu3nuecKux Mojenel, TBOPUECKUX U MPAKTHUKO-OpPUEHTUPOBAHHBIX 3a7a4;

pa3BuUTHE yMEHHI HaOMI0JaTh TPUPOJIHBIC SBIECHWUS W  BBIMIOJHITH  OIBITHI,
nabopaTtopHble pabOTBl M AKCIEPUMEHTANbHBIE MCCIEAOBAHUSA C HCIOJIb30BAaHUEM
M3MEPUTEIIbHBIX PUOOPOB;

OCBOEHHE MPHUEMOB pabOTHl ¢ HMHQOpMAIHEeH (U3MUYECKOTO COACPIKAHUS, BKIIOYAs
MH(OPMAILIUI0O O COBPEMEHHBIX [OCTIKEHHUSX (HU3UKHU, aHAIM3 U KPUTHUECKOE
OlIeHHBaHHE NHPOPMAITUH;

3HAKOMCTBO cO cepaMu MpodeCCHOHATBHON AESITeTbHOCTH, CBI3aHHBIMU C (PH3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHHIX (DU3MUECKON HAYKH.

Ha u3yuyenue ¢usuxu (6a30Bblil ypoBEHB) Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs



oTBOUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJien0), B 8 kiacce — 68 yacoB

(2 yaca B Hegenmo), B 9 kinacce — 102 vaca (3 yaca B HeZIelIo).
[Ipeiaraemslii B mporpamme 1o Gpu3uKe nepeueHs J1abopaToOpHbIX pabOT U OMBITOB HOCHUT
PEKOMEHIATeNbHBIA XapaKTep, YYHUTEIh JeJIacT BBIOOP MPOBEACHHS JTa0OPATOPHBIX padoOT U
OIBITOB C YYETOM MHJIUBHYATbHBIX OCOOCHHOCTEH 00YJarOIIMXCs, CITMCKA SKCIIEPUMEHTAIBHBIX

SaHaHI/Iﬁ, npeajnara€MaixX B paMKax OCHOBHOI'O I'OCYJapCTBEHHOI'O 3K3aMEHa I10 (bHSI/IKe

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nea 1. ®usuka u e€ posib B NO3HAHMHU OKPY:KaI0LEero Mupa.

®usuka — Hayka o npupoje. fABneHus npuponasl. Pu3nMUecKue SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, YJIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuunH. dusmueckue npudOpHI.
[TorpemnocTs u3MepeHui. Mex1yHapoaHas CUCTEMA EAUHULL.

Kak ¢u3uka m npyrue ecrecTBEeHHble HAyKW U3y4daroT NMpUpony. EcTecTBeHHO-HayuyHBIN
METOJ TIO3HAHWS: HAONIOJCHNWE, IOCTAHOBKA HAYYHOTO BONPOCA, BBIIBMKCHUE THUIIOTE3,
SKCHEPUMEHT 10 IPOBEpKE THUIOTE3, OObsCHEHUE HabmojgaeMoro spieHus. OnucaHue
(bU3MYECKUX SABJICHUN C TTOMOLIBIO MOJIEIEH.

Jemoncmpayuu.

1. Mexanudeckune, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusznyeckue MpuOOpHI U NpoIeaypa MPSAMBIX U3MEPEHUI aHAJOrOBBIM M IM(POBBIM

puOOpOM.

Jlabopamopuvie pabomel u onvimol.

1. OmnpeneneHue 1eHbI IEIEHUS HIKAJIbI U3MEPUTEIBHOTO TpUOopa.

N3mepenne paccTosTHUN.
N3mepenne 00bEMa )KUIKOCTH U TBEPIIOTO TENA.

Omnpenenenne pa3sMepoOB MaJIbIX TEIL.

A

N3mepenne Temnepatrypsl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTIHKA
TEeMIIepaTypHl.

6. IlpoBeneHue uccienoBaHUS MO MPOBEPKE TMIIOTE3BI: NANbHOCTH MOJETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIBIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBoHayanbHbIe CBeIeHHUsI 0 CTPOEHUH BelllecTBA.



CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITHI, JOKa3bIBAIOLIME
JUCKPETHOE CTPOCHME BELIECTBA.

JIBmkeHue yacTul] BemiecTBa. CBsA3b CKOPOCTH JBM)KEHHS YacTHI C TEMIIEpaTypoOM.
BpoyHnoBckoe nBmwxenue, auddysus. BzaumoneicTBue UacTHIl BEIIECTBA: NPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOSHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAILTUYECKHX)
Ten. B3auMoCBs3b MEXAYy CBOWCTBAMM BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX M MX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSIHUNA BOIBI.
Jemoncmpayuu.

1. Habmronenue 6pOyHOBCKOTO JIBHIKCHHSI.

2. HabGmonenue auddys3un.

3. HaOGmronenue siBneHUM, OOBSICHIIOMIMXCS TPUTHKEHUEM UM OTTATKUBAHUEM YaCTHUI]

BELIECTBA.

Jlabopamopuvie pabomel u onvimol.

1. Ouenka nuamerpa aToMa METOZOM PSIIOB (C UCIIOIB30BaHUEM PoTOorpaduii).

2. OmbITHI IO HAOJFOICHUIO TEIUIOBOTO PACITUPEHUS ra30B.

3. OnbIThl 10 0OHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:xenne u B3auMojieiicTBre TeJl.

MexaHuueckoe IBHXKEHHE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHue. CKOpOCTb.
CpenHsist CKOpoCTb IIPY HEPAaBHOMEPHOM JIBHKEHUH. Pacu€T nmytu u BpeMeHH ABUKEHHUS.

SIBnenne wmHepuMH. 3aKOH MHEpUMU. B3aumozelcTBue Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH [IBMXEHHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocts BemectBa. CBSA3b
IUIOTHOCTH € KOJIMUECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEleCTBA.

Cuna kak XapakTepucTHKa B3aumojeicTBus Tena. Cuina ynpyroctu M 3akoH ['yka.
N3mepenue cunbl ¢ MOMOIIBIO JAUHAMOMETpa. SIBieHHME TATOTeHHs M cuiia TskecTd. Cuna
TSKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocts. CrnokeHue cui, HampaBlIEHHBIX I10
oJlHOI npsmoii. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOA.
Tpenue B IpUpoJe U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHne MexaHHUECKOTr 0 IBHKEHNS TEA.

N3mepenue ckopocTu NpSIMOJIMHEHHOTO IBUKEHUSI.
Habntoienue siBjeHMsI HMHEPLINU.

HalGmronenne n3aMeHeHus1 CKOPOCTH TIPH B3aUMOCHCTBUH TEI.

A

CpaBHeHI/IC Macc o B3aUMOACHCTBHUIO TEIl.



6. Cno)keHHe CUJI, HAPABJICHHBIX 110 OJTHON TIPSIMOA.
Jlabopamopuusie padbomut u onvimol.
1. Omnpenenenue CKOPOCTU PAaBHOMEPHOTO JBHMKEHUS (LIapUKa B HKHUAKOCTU, MOJETU
AJIEKTPUUYECKOTO aBTOMOOWJISI U TaK Jajee).

2. Ompegenenue cpeaHedl CKOPOCTH CKOJbXKEHHA OpycKa WM MIapuKa MO HaKIOHHON
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHHs (nedopManuu) Mpy>KUHBI OT
MIPUJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neua 4. /laBnenune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JHasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBiieHus. [laBnenue raza. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaya naBieHust TBEPABIMHU TeIaMHU, KUIKOCTIMHU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHbI. 3aBUCUMOCTH JIaBJICHHS JKUJIKOCTH OT
rnyounsl.  ['mapocratumdeckuit  mapagokc. CooOmaroniuecss cocynsl. [ 'mapaBnudeckue
MEXaHHU3MBI.

Atmocdepa 3emnn u atMochepHoe naBieHue. [IpUUMHBI CyHIECTBOBAHHS BO3IYLIHON
obonouku 3emnu. OnbiTr Toppuuennu. M3mepenue atmocdepHoro aapiieHUs. 3aBUCUMOCTh
aTMOC(epHOro JIaBJICHHUS OT BBICOTHI HajJ ypoBHeM Mops. [IpuOopsl a1 u3MepeHus
aTMOC(EpHOTO JIaBJICHHUS.

JleiicTBrE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tesno. BriTamkuparomas (apxumenoBa)
cwia. 3akoH Apxumena. [lnaBanue Ten. Bo3ayxonnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbH JaBJECHUS ra3a OT TEMIIEPATypBhI.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.
Coobmmaromuecst CoCy/bl.
I'uppaBnnuecknii npecc.

[IposiBnenue neicTBust atMocepHOTO JaBICHUS.

A Tl

3aBUCHMOCTh BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tena u
TIIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJKUBAIONIEH CHJIBI BECY BBITECHEHHOM KHIKOCTH.

8. YcnoBue miaBaHus TEJ: MIABAHWUE WIJIM TOTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOIIICHHUS INIOTHOCTEH Tena u KHUOKOCTH.



Jlabopamopuvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy:KEHHON B JKUJKOCTh YaCTH
Tena.

2. OmnpezeneHue BbITATIKMBAIOIIEH CUJIbI, ICHCTBYIONIECH HA TEJO, TOIPYXKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHJIbI, JTEUCTBYIOLIECH HA TEJIO B KUIKOCTH, OT
MaccChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHJIBI, ACHCTBYIOIIEH Ha TEIO B
KHUJIKOCTHU, OT 00bEMa NOTPYKEHHOMN B )KUJIKOCTh YACTH T€JIA U OT IJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHUpOBaHUE JIOJKHM U OIpelnereHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora m MomiHOCTh. JHeprus.

Mexannueckast pabora. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHs
peruara. IlpuMeHnenue mpaBuiia paBHOBECHS pbluara K OJOKy. «30J0TOE€ MPABUIIO» MEXAHUKU.
KIIJ] mpocThix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanudeckass sHeprud. KuHeTnueckas W mNOTeHIManbHas sHeprus. [IpeBpaunieHue
OJIHOT'O BHJIa MEXAHUYECKOM YHEPTUU B APYTroi. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopuvie pabomesl u onvimol.

1. Ompenenenne pabOThI CHJIBI TPEHHS TPU PABHOMEPHOM JBIDKEHUHM Teja IO

TOPU30HTAIILHON MOBEPXHOCTH.

2. WccnenoBaHue ycaoBHM paBHOBECHS phlyara.

3. Hsmepenne KI1/I HaKIIOHHON TUIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHHS] MEXaHUUYECKOW SHEPTUH.

8 KUIACC

Pasnen 6. TenioBble siBJ1eHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKON TEOPUH CTPOEHHUs BellecTBa. Macca
U pa3Mepbl aroMOB M MoJIeKyl. OMbIThl, NOATBEPKIAIOIIME OCHOBHBIE IOJOKEHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OOBsICHEHHE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TET HA OCHOBE MOJIOKCHHIA
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CMmauMBaHUME W KaNWUISIpHbBIE sBiIeHUsS. TemioBoe

pacIIMpeHne U CKaTHe.



Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUXKEHHUS YAaCTHII.
Buytpennsis sueprus. CrocoObl HM3MEHEHHMs BHYTPEHHEW OSHEpPruM: Temionepenaya u
coBepiieHre paboThl. Bubl TemIONepeaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3JIy4CHUE.

KomnmgecTBo TermoThl. Y aenbHas TETIOEMKOCT BellecTBa. TeriooOMeH U TeIioBoe
paBHOBecHe. YpaBHEHHUE TEIUIOBOro Oananca. [[naBieHne u oTBepIeBaHNEe KPUCTATUIMYECKUX
BEILIECTB. Y AelibHas TerioTa miasienus. [TapooOpazoBanue u konnencanus. Mcnapenue.
Kunenue. Y nenpHas temnora napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATypPbl KUTICHHS OT
aTMoc(hepHOro JaBIeHHUS.

Bnaxnocts Bo3nyxa.

DHeprus TOIUIMBA. Y IeibHas TEIIOTa CTOPAHHUSL.

[Tpunnumns! padots! Temnosbix apuratenei KIIJ TemnoBoro nurarens. Temnossie
JIBUTATEJIH U 3alllUTa OKPYKAIOILIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAIEHUS YHEPTUH B TEIJIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

Ha6irotenne OpoyHOBCKOTO JTBUKCHHUSL.

Ha6monenue muddysun.

HaGimrotenue sSBiICHMI CMaYUBaHUS U KATWJUISPHBIX SBICHUH.

HaGumroieHne TermoBoro pacmpeHust Te.

N3menenue naBiaeHus ra3a npyu U3BMEHEHUH 00bEMa U HArpeBaHUU MU OXJIAXKICHUH.
[IpaBuna u3mMepeHus TeMrepaTyphl.

Buns! Teruionepenaun.

OxnaxaeHre Ipu COBEPLICHNN paboTHI.

N I L S SR

HarpeBanue npu coBepiiieHrH pabOThl BHEIIHUMU CUJIaMHU.

—_
o

. CpaBHeHUE TEMI0EMKOCTEN pa3IMYHbBIX BEIIECTB.

[
[

. Ha6J'H-OI[eHI/I€ KHUIICHUA.

[S—
N

. Habmoienue nmocTosiHCTBa TeMIiepaTyphl IPH TIABJICHUU.

13. Monenu TEemIOBBIX ABUTATENIEH.

Jlabopamopuvie pabomel u onvimot.

1. OnbITeI IO OOHAPYKEHUIO ACHCTBUSI CUIT MOJICKYJISIPHOTO TIPUTSKEHHUSI.

OMnBITHI 110 BRIPAIIMBAHUIO KPUCTAIIJIOB MMOBAPEHHOM COJIM WM caxapa.

OnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TEll.

OHpe,Z[CJ'ICHI/IC JaBJICHUS BO34YyXa B OaioHe mmpuLa.

M

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JABJIEHUS BO3JyXa OT €ro oobéMma u

HarpeBaHH UJIHW OXJTAXKIACHUWS.



6. IlpoBepka THUIOTE3bl IUHEHHOW 3aBUCHMOCTH JJIUHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMITepaTypHhI.

7. Habmonenne n3MeHeHrs: BHYTPEHHEH SHEPTHH Tella B pe3yJibTaTe TEIUIoNnepeiaun U

paboThI BHEITHUX CHIL.

8. Hccnenoanue siBICHUS TEIUIOOOMEHA IMPU CMEITUBAHUY XOJIOAHON M TOPSYCH BOJIBI.

9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM IMPHU TEIIo0OMeHe ¢

HarpeTbiM METAUIMYECKUM HUIUHAPOM.

10. Onpenenenue yaenbHON TEMIO0EMKOCTH BEILIECTBA.

11. UccnenoBanue mnpoiecca UCHapeHHUsl.

12. OnpeneneHne OTHOCUTEIBHOM BIAXHOCTH BO31yXa.

13. Onpenenenne yaenbHOW TEIUIOTHI IJIABJICHUSA JIbJA.

Paznen 7. diekTpryeckne 1 MATHUTHDIE SIBJICHUS.

Onektpuzanus Ten. JlBa poja 3JIEKTPUUYECKUX 3apsiioB. BizaumosencTBue 3apsKeHHBIX
ten. 3akoH Kyiona (3aBUCMMOCTh CHJIBI B3aUMOJCUCTBUSL 3apSDKCHHBIX TEJ OT BEIUYHHBI
3apsZI0B U PACCTOSTHUS MEXKY TellaMu ).

Onektpuueckoe mnojie. Hanpsok€HHOCTD anekTpudeckoro nois. [IpuHnunm cyneprno3uiun
ANEKTPUYECKUX IT0JIEN (Ha KaUeCTBEHHOM YPOBHE).

Hocutenun snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIA 3JIeKTpuueckuil 3apsan. CTpoeHue
atoma. [IpoBOAHUKM U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

DONEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKAa. MCTOYHHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUYECKHUM TOK B JKUJKOCTAX U Tra3ax.

Onektpuueckass uenb. Cuia Toka. OJnekTpuueckoe HanpsbkeHue. ConpoTuBieHHE
MPOBOJIHUKA. YIEIbHOE CONpPOTHBIIEHHE BemiecTBa. 3akoH Owma Juisi  ydyacTka IIeTH.
[TocnenoBarenpHOE U MapaICIIBHOE COSAMHEHUE POBOTHUKOB.

PaGota u MomHOCTS 3MeKTpudeckoro Toka. 3akoH /[xoyns—JIenna. DnekTpudeckue 1enu
Y TTOTpEeOUTENHN IIEKTPUUECKON dHEeprur B ObITYy. KopoTkoe 3amMbikaHUeE.

[ToctossHHbIE MarHuThl. B3auMoaelcTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoOe TOJI€.
MaruauTHO€E 1oJie 3eMJIM U €ro 3Ha4eHue IS KU3HU Ha 3emiie. OnbIT Ipcrena. MarHuTHoe moJie
AIEKTPUUYECKOTO ToKa. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. J{eliCTBHE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABUTATellb IOCTOSHHOTO Toka. Vcmonb3oBaHue

AJEKTPOJIBUTaTeIe! B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.



OneiTel  @apagness. SIBieHue  3IEKTPOMarHUTHOM umHAyKuuMu. IlpaBuno  Jlenna.
Onexrporeneparop. CrocoObl MONyueHHs] 3JICKTPUUYECKON SHEpruu. IDJIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX HCTOUHHUKAX DHEPIHH.

Jemoncmpayuu.

DnekTpu3anus Tel.

JIBa poJa 3JIEKTPUUYECKUX 3aps10B U B3aUMOJICHCTBHE 3aPSKCHHBIX TEIL.
YCTpOUCTBO U JIEHCTBUE AIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHAYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3aPAI0B.

[IpoBOIHUKY U TUBIIEKTPUKH.

MopennpoBaHue CUIOBBIX JIMHAN 3JIEKTPUYECKOTO TOJIA.

HcTouHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUS 2JIEKTPUYECKOTO TOKA.

= 0 0 N kWD =

=

. DIIEKTPUYECKHUI TOK B KUJIKOCTH.

[a—
[a—

. ["'a30BbIi1 pa3psa.

[S—
\S]

. I3MepeHue cuiibl TOKa aMIepMETPOM.

[S—
(98]

. I/ISMepeHI/Ie QJICKTPHUUYCCKOI'O HAIIPAKCHUSA BOJIBbTMCTPOM.

[
N

. Peocrat u mara3un COHpOTHBJ’ICHHﬁ.

—_—
W

. B3aI/IM0I[€I\/JICTBI/Ie IIOCTOSIHHBIX MaroHuToOB.

—_—
)

. MOI[GJ'II/IPOBaHI/Ie HCBO3MOXXHOCTH pa3aACICHUA ITOJOCOB MarHuTa.

[S—
J

. MO,I[CJ'II/IpOBaHI/Ie MAarHUTHBIX HOJEH MOCTOSHHBIX MarHUTOB.

[S—
o0

. OnbIT Opcrena.

[S—
\O

. Maraurtsoe mose Toka. 3J'IeKTpOMal"HI/IT.

[\
=)

. HeﬁCTBHe MAarauTHOIO IOJIAI Ha TPOBOAHHUK C TOKOM.

[\
[u—

. 9J'IeKTpO)IBI/IFaTeJ'II> IIOCTOAHHOI'O TOKA.

N
N

. UccnenoBanue sBiIeHU SHCKTpOMaFHHTHOﬁ WHAYKIOWU.

[\
(98]

. Onerrer Mapagnes.

)
=~

. 3aBUCUMOCTb HalPaBJICHUs HHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BO3HUKHOBEHHSL.

25. DNeKTporeHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopuvie pabomel u onvimot.
1. OmbITHI 110 HAOIIOJCHUIO HIIEKTPU3ALIUHN T UHAYKLIUEH U IPU COMPUKOCHOBEHUH.
2. MHccnenoBanue NeiCTBUS IEKTPUYECKOTO OIS HA TPOBOJIHUKY U AUIJIEKTPHKH.
3. CoOopka u rmpoBepka pabOoThI ANEKTPHUUECKOM 1IeTTH ITOCTOSHHOTO TOKA.
4

H3MCpCHI/IC U pCTYJIUPOBAaHUEC CHUIIBI TOKA.
10



W3mepenue u perynupoBaHue HAMpsKEHUSI.

6. HccnemoBaHune 3aBUCHMOCTM  CHJIbI  TOKa, UAYIIETO YEpe3  PE3UCTOp, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

7. OmnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  DJIEKTPUYECKOIO  CONPOTHUBIICHUS
MIPOBOJHHKA OT €T0 JJIMHBI, TIOIIAIU TIOMEPEYHOr0 CEYEHUS U MaTepHara.

8. IlIpoBepka mpaBuia CIOKEHUS HANPSKEHUN MPU MOCIEA0BATEILHOM COSIMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia sl CUIIbI TOKA IPU NaPAJJIETBHOM COESMHEHUHN PE3UCTOPOB.

10. Onpenenenre paboThI JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

11. Onpenenenrne MOUTHOCTH AJIEKTPUUECKOTO TOKA, BBIIEIIEMOI Ha pe3UCTOPE.

12. ViccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIAaMIIOUKY, OT HaIpPsKEHUs
Ha HEN.

13. Onpenenenne KI1/] narpeBarensi.

14. MccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBHUS MTOCTOSIHHBIX MATHUTOB.

15. I3yuyeHne MarHMTHOIO IOJI MOCTOSIHHBIX MarHUTOB IpPHU UX OOBEIMHEHUU U
pa3JeNeHuu.

16. HccnenoBanue AeMCTBHS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJECUCTBUS KaTyILIKU C TOKOM
Y MarHuTa OT CUJIbI TOKA M HAMPAaBIICHUS TOKA B KATYIIIKE.

18. M3y4eHne neicTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHncTpynpoBanue 1 u3y4eHue paboThl 3JEKTPOIBUTATEIS.

20. Uzmepenne KII/] anexTpoaBUraTenbHOM yCTaHOBKH.

21. OnbITEl 0 UCCIEAOBAHUIO SBICHUS JJIEKTPOMArHUTHON WHIYKIMHU: HCCIIEJOBaHHE
M3MEHEHU 3HaYeHMsI U HalpaBJIeHUS MHAYKLIHOHHOTO TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJIeHHUS.

MexaHn4deckoe IBHXKEHUE. MaTepI/IaJ'ILHaH touka. Cucrema orcuéta. OTHOCHUTEIHFHOCTD

MEXaHWYECKOTO JIBWJKEHMs. PaBHOMepHOe mNpsMOJIMHENHHOE JBHWKeHHe. HepaBHOMepHOe

HpﬂMOHHHeﬁHoe JABHKCHUC. CpC}IHfIfI U MIHOBCHHasA CKOPOCTH TE€JIa IpHU HEPAaBHOMEPHOM

JABHKCHHMU.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE qBUkeHrne. CBoOogHOe majeHue. OnbIThl

Tanunes.

11



PaBHOMepHOE nBMXKEHHE MO OKpyXHOcTH. [lepuox u yacrora oOpamienus. Jlunelinas u
YIJI0Bask CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

IIepBbiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperuii 3axkon Herorona. IIpunHnmn
CYIIEPIIO3HUILINY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUsl CKOJIBKEHHS, CHIIA TPEHHS
MIOKOs1, APYTUE BUJbI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHE CBOOOJHOIO MaJeHUs.
JIBrxenne tutaHer BOkpyr Connua. IlepBas kocmuueckass ckopocts. Heecomocts u
Meperpy3KHu.

PaBHoBecue MarepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOrO Tea
C 3aKpeIUIEHHON OChIO BpalieHus. MomeHT cuiibl. LieHTp TskecTu.

Nmnynsc Tena. M3menenue mmimynbca. Mynbce cuibl. 3aKOH COXPAaHEHUSI UMITYJIbCA.
PeaktrBHOE NBHXKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuuanbHass dHEPrUsl Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToTrenuunanpHas 3Heprus ckarol nNpyxuHbel. Kunernueckas sueprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON dHEPruu.

Jemoncmpayuu.

1. HaOmtoneHne MeXaHHMYECKOro ABM)KEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUM JBMKEHMSI OJTHOTO M TOTO K€ TeJda OTHOCUTEIIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IIPSIMOJIUHEUHOIO IBUKEHUS.
HccenenoBanue npu3HakoB PaBHOYCKOPEHHOIO JBUKEHUS.

Ha6J’II-O,[[eHI/Ie ABWIKCHUA TCJIA 110 OKPYKHOCTH.

A

HalGmronenne MexaHn4yecKux sSIBIICHUN, TPOUCXOISIINX B cUcTeMe oTcuéra «Temexka
pH €€ paBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBHUCHMOCTbH YCKOPEHHMS Tella OT MaCChl Tella U ACHCTBYIOIIEH Ha HETO CUIIBI.

8. HalGmroneHue paBeHCTBA CUJI IIPU B3aUMOJICHCTBUU TEIl.

9. H3meHeHue Beca Tena IPU YCKOPEHHOM JIBUKEHUH.

10. [lepenaua ummnynbca npu B3auMOACHCTBUU TEL.

11. IIpeoOpa3zoBaHus SHEPTUU TIPU B3aUMOACHCTBHUH Tell.

12. CoxpaHeHne UMIYJIbCa MPU HEYIPYTOM B3aUMOACHCTBUU.

13. CoxpaHeHre UMITyIbCa MPU A0COIIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HabnmoieHne peakTUBHOTO JIBUKEHMSL.
12



15.
16.

CoxpaHeHre MEXaHUYECKOW SHEPTUH TTPH CBOOOTHOM TaJICHHUH.

CoxpaHeHHe MEXaHUYeCKOM OHCPI'MU IIPpU IBUKCHHHU TEJIa 1101 ,HeﬁCTBHCM IIPY>KUHBI.

Jlabopamopuvie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa U JaJbHEHIIET0 PaBHOMEPHOIO JBUKECHMS
LIapuKa WIN TEIEKKHU.

OmnpeneneHue cpefHell CKOPOCTH CKOJbKEHHS Opycka MM JBMXKEGHUS IIapHKa I10
HAaKJIOHHOH IUIOCKOCTH.

Omnpenenenre ycKOpeHHUsl Tejla IPU PaBHOYCKOPEHHOM JBMXKEHMHU I10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBHKEHHM 0e3
HA4aJIbHOM CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHMHM O€3 HavaJbHON
CKOPOCTH HyTU OTHOCSTCS KaK psi HEUYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHHUS.

Omnpenenenne ko3 HuLmeHTa TpeHUs CKOJIbXEHUS.

Onpenenenne )XECTKOCTU MPY>KUHBI.

Omnpenenenne paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBIJKEHUU Tela IO
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenne paboOThl CHIIBI YIIPYTOCTH NPHU MOABEME I'py3a C UCIOIb30BaHUEM
HEMOJBM)KHOTO U TIOJBM)KHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexaunueckue KoJ1e0aHus U BOJIHBI.

KonebarensHoe JABHIKCHUC. OcHoBHBIC XapPaKTCPUCTUKU KoJIeOaHMI: nepuon, 4acrora,

aMIUTUTya. MaremMaTHuecKuil M TNpYXHUHHBIM MasTHUKU. [IpeBpamieHue >SHEpruv IpH

KoJie0aTeIbHOM JABHKCHHMU.

3aTYXElIOH_[I/IC KoJIeOaHMsI. BLIHY)K,Z[CHHBIC kKosieOanus. Pe3onanc. MexaHn4yecKrue BOJIHBI.

CgoiicTBa MexaHn4yecKuX BOJIH. [IpoosibHBIE U TTOTIEpEeYHbIE BOTHBI. [[7TMHA BOJHBI U CKOPOCTh

eé pacinpoCTpaHCHUs. MexaHn4decKre BOJIHEI B TBépIIOM TCIIC, ceiicMHUYeCKUEe BOJIHBI.

3ByK. 'poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaxeHue 3Byka. UH(pa3ByK u yIbTpa3ByK.

Hemoncmpayuu.

1.
2.

Habmoienue xose6anuii Tes1 o1 AeWCTBUEM CUIIBI TSDKECTH M CUJIBI YITPYTOCTH.

Habmoienue xosnebanuii rpy3a Ha HUTU U Ha IPYXKHUHE.
13



Hal6mronenne BeIHYKIEHHBIX KOJIeOaHW U pe30HaHCa.
PacrmipocTpaHeHre npoa0IbHBIX U TOIIEPEUHBIX BOJIH (HAa MOJICIH).

Ha6JIIOI[eHI/Ie 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

S AW

AKyCTUYECKUI pEe30HAHC.
Jlabopamopuvie pabomel u onvimol.
1. Omnpenenenue 4acTOThI U IEpUOAA KOJIEOaHNN MATEMAaTUYECKOTO MasATHUKA.
2. OmpeneneHue 4YacTOTHI U MEPHOAA KOJICOAHUH IPYKMHHOTO MasTHUKA.
3. HccnenoBaHue 3aBHUCHMOCTH IEpUoAa KoJieOaHWN MOABEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.
4. WccnegoBaHue 3aBUCHMOCTH NEpUOAa KOJeOaHHHM MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.
5. TIpoBepka HE3aBUCUMOCTH MEPHOJIa KOJICOAaHUH Tpy3a, OIBEIICHHOTO K HUTH, OT
MAacchl Ipys3a.
6. OmnbIThl, JAEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh TIEpUOJa KOJNeOaHWN MPY>KUHHOTO
MasTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI.
7. W3mMepenue yckopeHUsi CBOOOIHOTO MaICHUSs.
Pa3zpnen 10. DnekTpoMarHuTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BONHBI. CBOMCTBA 3IEKTPOMAarHUTHBIX
BoJH. llIkana sJeKTpoMarHUTHBIX BOJH. Vcmonbp30BaHNe AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoja ceeta. CkopocTs cBeTa. BoTHOBBIE CBOWICTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOCTBA CBETA.
Jlabopamopmuvie pabomel u onvimot.
1. VM3yueHue CBOMCTB ANEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJIEHUSI.
JlygeBast monenb cBera. Mcrounumku cmeta. [IpsimonmHeitHOe pacmpocTpaHeHHE CBeTa.
3armenus Connia u JIyael. Otpaxenue cBera. [lnockoe 3epkano. 3aK0H OTpakeHUs CBETA.
[Ipenomienue cBeta. 3akoH MmpeaoMieHus cBera. [loaHoe BHYyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHKe MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKIX CBETOBOAX.
Jlunza. Xox nyweil B nuH3e. OnTuueckas cuctema (oToamnmnapara, MHUKpPOCKONa U

Teneckorna. [1a3 xak onTuyeckas cucteMa. bim3opykocTs U TaTbHO30PKOCTb.
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Paznosxenune 6enoro ceera B criektp. OnbiTel HetoTOHA. ClloKEHNE CIIEKTPATHHBIX IIBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuyenne n300paxeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xox mydeil B cobuparouieil JuH3e.

XoJ JIydel B paccenBaroleH JIMH3E.

© NNk WD =

[Tonmy4yenne n300paKeHUH C MOMOIIBIO JINH3.

9. Ilpunuun neiictBus ¢poroanmnapara, MUKpOCKOIA U TEJIECKOINA.

10. Mogensb rnasa.

11. Paznosxenue 0enoro cBera B CIIEKTP.

12. Tlony4yeHue 6e0ro CBETA MPH CIOKEHUN CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTrila OTPa)KEHHUS CBETOBOTO Jy4ya OT YIJia MaJeHHUS.
2. H3yueHue XxapakTepUCTUK U300paxKeHHs MTPeIMeTa B IIIOCKOM 3epKale.

3. MHccrnenoBanue 3aBUCMMOCTH yIila MPEJIOMIIEHHUS! CBETOBOTO JIy4a OT yIJia MaJieHus Ha
IPaHUIIE «BO3TYX—CTEKIION.

[Tonyuenune n300paskeHHit ¢ TOMOIIBIO COOUPAOIICH JIMH3BI.

Omnpenenenne GOKYCHOIO pacCTOSHUS U ONTUYECKON CUIIBI COOMpArOIel TNH3BI.

OnbITEI IO Pa3JI0XKCHUIO Oenoro ceera B CIICKTD.

N s

OmBITEl 1O BOCHPHUSITHIO IIBETA MPEAMETOB MPU HMX HAOIIOJEHUU Yepe3 I[BETOBBHIC
(GUIBTPHI.

Pasznea 12. KBanToBble siBJICHHUS.

Omnswitel Pesepdopna u mnanerapuas moaens atoma. Mojaens atoma bopa. Mcnyckanue u
norJyionieHue ceera atomoM. KBautel. JInHeiuarbie CEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-u3nydeHus. CTpoeHHE aTOMHOTO sipa.
Hyknonnass mMomens aromHoro snapa. HM3oronbl. PamnoakTuBHBIE mpeBpamieHus. I[lepuon
noyypacrnaaa aTOMHBIX siZIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3aps0BOT0 U MACCOBOTO YMCEN. DHEPTUsl CBSI3U
aToMHBIX sep. CBsi3b Macchl W SHepruu. Peakmuu cuHTe3a W JeneHus suep. McTouHukm

sHeprun CoJtHIIa U 3BE3.
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SnepHas sHepreTuka. JIeHcTBUS palMOAKTUBHBIX U3JIYYEHU HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CrexTpsl U3JIy4eHHS U MOTJIONICHUSI.

2. CnexTpsl pa3JIMYHBIX [a30B.

3. CuexTp Bomopoa.

4. HabmoneHue TpeKoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOUINX U3ITyYCHHMA.

6. Peructpatus u3nydeHus IPpUPOJIHBIX MUHEPAJIOB U MIPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabmoneHne CIIonIHbIX ¥ TMHEHYATIX CIIEKTPOB H3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IyTH (110

dboTorpadusm).

3. U3mepeHune paanoakTHBHOTO (poHA.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOYIb.

[ToBTOpHTENEHO--0000IMAOIIMIT  MOJYNNb TNpeJHa3Ha4eH JUIi CHUCTEMAaTHU3aluH |
00001IeHNS IPEIMETHOTO COJICPIKAaHHS U OTIBITA IESTEIBHOCTH, IPHOOPETEHHOTO MPU U3yYCHUH
BCEro Kypca (hM3MKH, a TakKe JUIl NOATOTOBKH K OCHOBHOMY I'OCYAAapCTBEHHOMY 5K3aMEHY 10
¢buznke s 00yJarOUINXCsl, BHIOPABIINX STOT yIeOHBINA MPEIMET.

[lpy w3ydyeHWH JAHHOTO MOXYJS PEAIM3YIOTCS H  CUCTEMATH3UPYIOTCS — BUJIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECIeYMBAETCS  JIOCTUXKEHHE TNPEAMETHBIX U
METaInpeIMETHbIX IUIAHUPYEMBIX pPe3yJIbTaTOB O0y4deHHs, (OPMHUPYETCS €CTECTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBJICHUH NPUPOABI M TEXHHKH,
OBJIQJICHUE YMEHUSIMH OOBSCHATH (U3UYECKUE SBICHHS, TPUMEHSSI TOJYYCHHBIC 3HAHWA,
pelaTh 3a/1a4i, B TOM YHUCJIE KAaUeCTBEHHbIE U SKCIIEPUMEHTANIbHBIE.

[TpuHIMNMATBHO AESATETLHOCTHBIN XapakTep JaHHOTO pa3Jiela pean3yercs 3a CU€T TOoro,
9TO 00YYaIOUINECs BHIOIHSIOT 33aJJaHUsI, B KOTOPBIX UM TIpeIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAaHUH pacrio3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY>Karollel mpupo/ie U OBCEAHEBHOM KU3HM,

WCTIOJIH30BaTh HAYYHBIE METO/BI UCCIEIOBAaHHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U TIOJTYICHHUS TEOPETUICCKUX BBIBOJIOB;

OOBACHATH HAay4YHBIC OCHOBBEI Hanboee BaXKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMEHHBIX
TCXHOHOFHﬁ, HaIpuMep, MPaKTUICCKOro UCIOJIb30BAHUA PA3JIMYHBIX UCTOYHUKOB SHCPIrUr Ha
OCHOBC 3aKOHa MPEBpAlICHUA U COXpPaHCHHA BCEX N3BECCTHBIX BUAOB DHCPIrun
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

W3yuenne QU3MKKM Ha YpPOBHE OCHOBHOTO OOLIEro o00pa3oBaHWs HAmpaBIeHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIIbTATOB.
B pe3ynbrare usydenus Gpu3Mku Ha ypoBHE OCHOBHOI'O 001Iero oOpa3oBaHUS Y

oOyuatorerocsi 0yayT chOpMUPOBAHBI CIICAYIOIINE THYHOCTHEBIE PE3YIbTAThl B YACTH:

e 1) naTPHOTHYECKOT0 BOCIIUTAHHUS:

® - [IPOSABJICHME MHTEpECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hrznyeckoi
HayKH;

® - [IGHHOCTHOE OTHOUIEHHUE K JJOCTH)KEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® - FOTOBHOCTHh K aKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM JTIOCTHKECHUN (PH3HUKH;

® - OCO3HaHHUE BXHOCTH MOPAJIbHO--3TUYECKUX IPUHIUIIOB B IeATEILHOCTH YUEHOTO;

e 3)3CcTeTHYecKOro BOCIUTAHMS:

® - BOCHPHUATHE ICTETHUECKUX KA4YeCTB (PU3MUECKOW HAyKh: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® - OCO3HAaHME IIEHHOCTH (U3NYECKOH HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HaHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEN COCTABIISIIOLIEN KYJIbTYpHI;

® - pa3BUTHE HAYYHOI JTFOO03HATENLHOCTH, MHTEPECA K HCCIIEI0BATEIBCKOMN I TETLHOCTH;

¢ 5) popMupoBaHUs KYJbTYPbI 310POBbS H IMOLHOHAJIBLHOI0 J1ArOMOJIYYHUSI:

® - OCO3HAaHME IICHHOCTH 0€30macHOTro 00pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAKHOCTH TpaBWJI OE30MaCHOTO TIOBEACHWS Ha TPAaHCHIOPTE, Ha JOporax, c
AIIEKTPUUYECKUM H TETUIOBBIM 000pYIOBAaHHEM B JIOMAIITHUX YCIOBUSIX;

e - cOpMHPOBAHHOCTH HaBBIKA pe(ICKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTro
e MpaBa y Ipyroro 4ejaoBeKa;

e 6) TPY0BOI0 BOCIIUTAHMSA:

® - aKTHBHOE y4yacTHE€ B pEIIEHHM NMPaKTHUECKUX 3aJad (B paMKax CeMbH, 00pa30BaTEbHOM
OpraHu3aly, Tropoja, Kpas) TEXHOJOTHYECKOH U COIMAJbHOH  HalpaBIEHHOCTH,
TpeOYIOUIMX B TOM YUCIIe U (PU3MUECKUX 3HAHU;

® - MHTEpPEC K MPaKTHYECKOMY U3yUEHHIO MPO(deccHid, CBI3aHHBIX C (PU3UKOH;
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e 7)3K0JIOTHYEeCKOI0 BOCIIUTAHUS:

e - OpHEHTalUs Ha NpUMEHEHHE (PU3MUECKUX 3HAHMU IS peIleHUs 3agad B OO0JIACTH
OKpY’Karollled cpeipl, MJIaHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOJKHBIX IOCIEICTBHI
JUISL OKPYKArOLIEH Cpebl;

® - 0CO3HaHUE I100AIBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIeM U MyTel UX pelieHHs;

e §8) aganTanuM K U3MEHSIIOIIUMCS YCJIOBUSIM COLMAIbHOI M NPUPOIHON cpebl:

e - TOTPeOHOCTH BO B3AaUMOJICHCTBUM TIPU BBHINOJIHEHUH MCCICIOBAHUNA M TPOEKTOB
($u3nvecKoil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSAM JIPYTHX;

® - [IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO IE€ATEIbHOCTD;

e - noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHH, B TOM 4Hciie GOopMyIupoBaTh UIEH,
TIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTaX U SIBICHUSX;

e - 0co3HaHue e(hUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00acTu (PU3UKH;

® - [UITAHMPOBAHHWE CBOETO PA3BUTHSI B IPUOOPETEHHH HOBBIX (PM3UUECKUX 3HAHUIA,

® - CTpeMIICHHE aHAIM3UPOBATH U BBISBISATH B3aMMOCBS3H IMIPUPOJIbI, O0IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

® - OLICHKA CBOUX JCHCTBUU C yUETOM BIIMSHHUS HA OKPYKAIOIIYIO CPEly, BO3MOKHBIX

TJI00AIBHBIX TIOCIIEICTBUHA.

METAINIPEJMETHBIE PE3YJIbTATBI
B pesymbraTe oOCBOGHHS mporpaMmbl TIO0 (M3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOy4armierocss Oyayr chopMuUpoBaHbI MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME TIO3HABATENbHBIE YHUBEpPCAIbHbIE YyueOHbIE IEHCTBHUS, KOMMYHHUKATHBHBIE
yYHHUBEpCaTbHbIC yUYeOHbIE IeUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YUeOHbIEC JEHCTBUS.
Ilo3HaBaTebHBIE YHUBeEPCATbHbIE YUeOHbIE 1eiicCTBUSA
basoBble Jlornyeckue 1efcTBUA:
® BBIABIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH 00BEKTOB (SIBIICHUH );
® YCTAaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIMK, OCHOBAHUS AJI1 00OOIICHUS
Y CPaBHCHHS,
® BBIABISTH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B pacCMaTpUBAaeMbIX (pakTaX, TaHHBIX H
HAOJTIOICHUSX, OTHOCSAIITUXCS K (PU3NICCKUM SBIICHHSIM;
® BBIABIATH NPUYUHHO--CIICACTBCHHBIC CBSI3W NPH W3YYCHHH (DU3UYCCKHUX SBICHHHA W
MPOIIECCOB, JieJaTh BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX W WHIYKTHBHBIX

YMOSaKHIOHeHHﬁ, BbIABUI'aTh TUIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/ILIGCKI/IX BCJINYHUH,
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CaMOCTOATENIbHO BBIOMpATh CHOCcO0 pemieHus ydeOHOW (Qu3Mueckod  3amadu
(cpaBHEHHE HECKOJBKHUX BapHAHTOB pEIICHHS, BBIOOp HauOoJliee MOAXOMASAIIETO C

y4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKue JeiicTBHSL:

HCI0JIb30BaTh BOIPOCHI KAaK UCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

MIPOBOJUTH IO CaMOCTOATEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXKHBIN
¢bu3nvecKuil HKCIIEPUMEHT, HeOOIBIIOE UCCIeI0BaHNEe (PU3NIECKOTO SIBICHUS;
OLIEHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, IMOJYYEHHYIO B XOJ€
HCCIIEIOBaHMSI WU SKCIIEPUMEHTA,

CaMOCTOSITENIbHO  (OpMYyIUpOBaTh OOOOMIEHUS H  BBIBOABI IO  pe3ylibTaTam
MIPOBEIEHHOTO HAOIOACHHUS, OTIbITA, UCCIIEIOBAHUS;

IIPOrHO3UPOBATh BO3MOKHOE JaJIbHENIIEEe pa3BUTHE (PU3NUECKUX IPOLIECCOB, a TAKXKE

BBLIBUT'aTh MPCAIIOJIOKCHHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTAax.

PabGora ¢ undopmanmeii:

IPUMEHATh Pa3IMYHble METOAbI, MHCTPYMEHTHl M 3alpochl NpH IOUCKE M OTOOpE
nHGOpMaLUU WU JaHHBIX C YU4ETOM MpeIIokKEeHHON yueOHol puznueckoit 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETUPOBATh MH(POPMALUIO PA3TUUYHBIX
BUJIOB U ()OPM IPECTABICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAalbHYIO (OpMYy MpeAcTaBieHUus HHPOpMalUu U
WUTIOCTPUPOBATh pelIaeMble 3a/addl HECIOXKHBIMU CXEMaMH, JuarpamMmmamu, HHOU

rpauKoi U UX KOMOWHAIIUSIMH.

KoMMyHHUKaTHBHBIe yHHBepcaibHble y4eOHbIe 1eiicTBUS:

B XoAe OOCyXJeHHs ydyeOHOro MaTepuana, pe3yJbTaToB J1a0OpaTOpHBIX pPaboOT |
MIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkIaeMOM TeMbl M BbICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha pellleHue 3aJauu 1 MoJiiepKaHue OaroxenareaIbHOCTH OOLICHNUS;
COTMOCTABJIATh CBOM CYXIEHHS C CYXACHUSIMH JIPYTMX YYaCTHUKOB JUAJIOra,
OoOHapy>KUBaTh pa3jIMuMe U CXOJICTBO MO3UIIMA;

BBIPA)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEACTaBIATh  PE3YJIbTaThl  BBINOJIHEHHOTO  (PU3WYECKOrO  OIbITa
(3KCTIepuMeHTa, UCCIeI0BaHus, IPOEKTa);

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIAUBUAYAJIbHON pabOThI

MIpH pEeIIeHUH KOHKPETHO! (pu3mueckoit mpobiemMsl;
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[NPUHAMATh eI COBMECTHOW JCSITEIbHOCTH, OPraHU30BBIBATH JEHCTBHS 1O €€
JOCTIOKEHHUIO: PACIIPEICIIATh PO, 00CYKIAaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOU
paboThI, 0000IIATh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATH CBOIO 4YacTh PabOThHI, JOCTUras KadyeCTBEHHOIO pe3ysibTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMH KOMAH/IbI;
OLICHUBATh KAayeCTBO CBOEr0 BKJIaga B OOMMI MOPOAYKT IO  KPUTEPHUSIM,

CaMOCTOSATCIIbHO C(bOpMyanOBaHHI)IM Y4aCTHHUKaMU BSaHMOHeﬁCTBHH.

PeryasiTuBHble YHHBepPcaJbHble YueOHbIe 1eiCTBUSA

Camoopranuszaums:

BBISBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIMAX, TPEOYIOIINX IS PELICHUS
(bU3NYEeCKUX 3HAHUM;

OpPHEHTUPOBATHCS B PA3NIMYHBIX TMOAXOJAX NPUHATHA peHIeHUi (MHIUBUAYaIbHOE,
NPUHATHE PELICHHUs B TPYIIIe, NPUHATHE PELICHUI IPYIIION);

CaMOCTOSITENIHO COCTAaBJIATh AJITOPHTM pelIeHUs (PU3MYECKOW 3ahadd WM IUIaHa
UCCIICOBAaHUS C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh Ipe/laraeMble BapUaHThl PELICHU;

ACJIaTh BBI60p n 6paTL OTBCTCTBCHHOCTD 3a PCHICHUC.

CﬂMOKOHTpOJ’[b, IMOIMOHANbHDbII MHTENIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U IpeIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHUS) pe3ylbTaToB JI€ATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBaHMUsl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIINXCA

CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LEIHN U YCIOBUAM;

CTaBUTh CeOS HA MECTO APYroro 4cCjioB€Ka B XOJ€ CIiopa UJIN AUCKYCCHU HAa HAYYHYIO

TEMY, IOHUMAaTb MOTHBBI, HAMCPCHUA U JIOTUKY APYTOTO,

NpU3HABAaTh CBOE MpaBO Ha OMMOKY MpH pemeHuH (U3NYeCKHX 3a7ad WM B

YTBEPXKACHHUAX HAa HAYYHBIC TEMBI U TaKOC K€ ITPaBO APYTroro.
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INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce mpeaMETHBIE pe3yiabTaThl HAa 0a30BOM YPOBHE JOJDKHBI

OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHI:

UCIIOJIb30BaTh MOHATHS: (U3MUecKHe U XHMHYECKUE SBJICHUS, HaOJIO/ICHuUE,
JKCIIEPUMEHT, MOJEJb, TUIIOTE3a, CIAUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSI BeliecTBa (TBEpAOE, XKHIKOE, ra3000pa3Hoe), MEXaHUIECKOe
IBUKEHHE  (paBHOMEpHOE, HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TPaeKTopus,
paBHOAEWCTBYOmas cuia, aegopmanust (ymnpyras, IJIacTUYEcKas), HEBECOMOCTH,
COOOIIAIOIIUECS COCY/IbI;

paznuyath siBieHus (auddys3us, TemIoBoe ABMKEHHE YaCTHI BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE NBIDKEHUE, WHEPIIMs, B3aUMOJICHCTBUE TEN, PaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OChbIO0 BpallleHUs, Iepenaya JaBiCHUsS TBEPIbIMU
TeJIaMH, XUAKOCTSIMH U razaMu, aTMoc(hepHoe JaBJeHHe, IJIaBaHue Tell, IPEeBPaICHUS
MEXaHUUYECKON 3HEPTUN) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PM3MUYECKUX SIBICHUN B OKPYXKAIOIEeM MUpE, B
TOM 4YHcie (QU3UYECKUE SBICHUS B NPHUPOJE: NMPUMEPHI IBHKECHUS C Pa3THYHBIMU
CKOPOCTSIMH B XKUBOM W HEXHUBOW MPUPOJE, NEHCTBUE CUIBI TPEHUS B IPUPOLE H
TEXHHUKE, BIMSHHE aTMOC(EpPHOro NaBi€HMsS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO,
pblYary B Teje 4eJIOBeKa, NMPH 3TOM MEPeBOJAUThH MPAKTUYECKYIO 3a/1ady B y4eOHYIO,
BBIIEJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHMUIA;

OINMCHIBAaTh U3yUEHHbIE CBOMCTBA TeN U (PU3UUYECKUE SIBICHUS, UCTIOIb3Ysl (pu3nueckue
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMS, MYyTh, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJa YNPYIOCTH, CHJIa TSDKECTH, BEeC Tella, CHUJla TpPEHUs, JIaBJICHHE
(TBEpOro Tena, JKUAKOCTH, ras3a), BBITAIKHBAIOINAs CHUJIAa, MEXaHWYeckas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbl, KO3((UIHUEHT MOJE3HOrO JAEeUCTBUS
MEXaHU3MOB, KHHETHYECKash W TOTCHIMAIbHAs SHEPTHs), MPH ONMHCAHWUU TPABUIBHO
TPAaKTOBaTh (PM3UIECKUIN CMBICI UCTIOIH3yEMBIX BEIMYHMH, UX 0003HAYCHUS U €TUHUIIBI
(GU3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYIBI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTHh TIpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(hbU3UYECKUX BEITHYNH,

XapakTepu3oBaTh CBOWMCTBA TeJ, (U3MUYECKHE SBICHHUS W TPOLECCHl, HCHOJIb3YS

IIpaBWIa CJIOKEHUs cuil (BAOJIb OJHOW IpsMOI), 3akoH I'yka, 3akoH Ilackans, 3akoH
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Apxumena, TpaBWIO paBHOBecHs pblyara (OJIOKa), «30JI0TOE IMPABHIO» MEXaHHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH SHEepruu, Ipd OSTOM JaBaThb CIOBECHYIO
(OopMyYIHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MAaTEMATUYECKOE BHIPAKECHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECCHl W CBOWCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYalMil MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH MPUYNHHO-
-CJICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 TOTHUECKUX LIaroB ¢ OMOpoi Ha 1—
2 U3y4YeHHBIX CBOWcTBa (U3MUECKUX SBICHUH, (QUINYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemate pacu€TtHble 3agaud B 1-2 geicTBUs, HCHONB3YS 3aKOHBI U (HOPMYIIbI,
CBS3bIBAalOIIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIOBHA 3a/auyd
3aMMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKHE BEIHYMHBI B (DOpPMYNBI U
IIPOBOAUTH Pacy€Thl, HaXOJIUTh CIPABOYHbIE JAHHBIC, HEOOXOAMMBIE IJISl PELICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCT MOMy4YeHHOU (PU3NUECKON BETMUNHBI,
pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEHIMTh NPH MOMOIIM (PU3MUECKHUX
METOZOB, B OIHMCAHUM HCCIEAOBAHUS BBIIEIATh IIPOBEPAEMOE MPEIIOIOKEHNE
(runotesy), pasnuyaTh W MHTEPHPETUPOBATH IOJTYYEHHBIH pE3yJbTaT, HAXOIUTh
OLIMOKY B XOJI€ OTBITA, JIeTaTh BEIBOJIBI 110 €T0 Pe3yibTaTaM;

MIPOBOAUTDH OMBITH IO HAOMIOACHUIO (PUBNYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (QopMyIMpOBaTh MpPOBEpsieMble TMPEINOIOKEHUsI, COOMpaTh YCTAaHOBKY U3
MIPEJIOKEHHOTO 000PYAOBAaHMUS, 3aMIUCHIBATh XO/1 OIBITa U (POPMYIUPOBATH BHIBOIBI;
BBINOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MacChl Tesa, 00bEMa, CHIIbI U
TEMIIEpPATyphl C UCIOJIb30BAaHUEM AHAJIOTOBBIX M LM(POBBIX MPUOOPOB, 3alUCHIBATH
NoKa3aHMs IpUOOPOB C YUETOM 3aaHHOM aOCOIIOTHOM MOTrPETHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hn3nyeckoil BETUYMHBI OT APYroM ¢
HCIOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IYyTH PABHOMEPHO JBHXKYIIETOCs
TeJaa OT BPEMEHM JIBM)KEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHs OT Beca Tella, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEM MW HE3aBUCHUMOCTH CHUJIBI TPEHUS OT IUIOMIAIN
COIIPUKOCHOBEHHUS TEJI, CHJIbl YIPYTOCTH OT YAJWHEHUS NPYKUHBI, BBITAIKUBAIOIIEH
CWIIBI OT O00BEMa MOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH IKHJAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TIIyOMHBI, Ha KOTOPYIO IOTIPYKEHO Teo,
YCIIOBUH TIJIaBaHUSI Te€J, YCIOBHHM paBHOBecHs pblyara U OJOKOB), y4acTBOBaTh B
IUTAaHUPOBAaHUM  Y4eOHOTO HCCIEI0BaHUsA, COOUpaTh YCTAHOBKY U  BBINOJHSTH

HU3MCPCHUA, CIICAYd NPCAIOKCHHOMY IJIaHY, (I)I/IKCI/IpOBaTB PE3YyIbTAThI HOJ'Iy‘-ICHHOI\/Il
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3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEIJIOKEHHBIX TaOMUIl U TI'padHUKOB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (PU3NYECKUX BEIWYMH (IUIOTHOCTh BEILECTBA
KHUJIKOCTM M TBEPIOrOo Tejla, CUIAa TPEHUs CKOJIbXKEHMs, MAaBJICHHE BO3/1YyXa,
BBITAJIKUBAIOIAA CHJIA, JCHUCTBYIOLIAd HA MOTPYKEHHOE B KUIAKOCTh TEIIO,
KOA(Q(QHUIMEHT MOJE3HOr0 JNEHCTBUSA NMPOCTBIX MEXAHU3MOB), CIENys NpPENI0KEHHOM
WHCTPYKIMU: MIPH BBHITIOJHEHUU U3MEPEHUI COOMpATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE UICKOMOM BEJIMUUHBL;

coOmogaTh MpaBWja TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHUEM;

YKa3bIBaTh MPHHLIUIBI JIEHCTBHA TNPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECs] COCY/bI, 0apOMETp, phlYar, MOABMKHBIA U
HETIOJIBMKHBINA OJIOK, HAKJIOHHAS IIOCKOCTH;

XapaKTepu30BaTh MPHHIUIBl JCHCTBUS M3YYCHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOICTB C OMOpOl Ha MX omucaHus (B TOM 4HCIE: MOAMMIHHUKH, YCTPOMCTBO
BOJIOTIPOBOIA, THJIPABIUYECKUN MPECC, MaHOMETpP, BBICOTOMEp, IMOPLIHEBOH Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAaX (U3UYECKUX SBICHUH U HEOOXOAUMBIE
¢bu3nveckne 3aKOHbI ¥ 3aKOHOMEPHOCTH;

NPUBOANUTH TIpUMEpHl (HAXOAUTh HMHPOPMALMIO O TNpUMepax) MPaKTHUYECKOro
WCTIOJNBb30BaHUST (U3UYECKUX 3HAHUN B ITOBCEJHEBHON J>KM3HU Ui OOECTIeUeHHs
0e30macHOCTH MpH OOpalleHuu ¢ npubopaMM M TEXHUYECKHMMM YCTPOWCTBaMH,
COXpaHEHHS 3JI0pPOBbSI M COONIOJIEHUS HOPM DKOJIOTUYECKOTO TIOBEACHUS B
OKpY>Karolleu Cpee;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB WHQPOpManuu B VIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH M TyTEM CpaBHEHHS
Pa3IMYHBIX NCTOUYHUKOB BBIJIENATH HH()OPMAIIHIO, KOTOpas SABISIETCS MPOTHBOPEUHBON
WM MOXET OBbITh HEJJOCTOBEPHOIA;

MCIOJIb30BATh MPH BBHIMOJHEHUN YUEOHBIX 33/1aHUI HAyYHO--TIOMYJIAPHYIO JIUTEPaTypy
¢u3NYecKoro coJepXKaHus, CIpaBOYHBIE MaTepualibl, pecypchl ceTu HHTepHer,
BJIAJIETh NMPHUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOPMALUU U3
OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIE KpaTKHe MHCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha OCHOBE 2—3

HMCTOYHUKOB MHpOpMAIK (PU3NUECKOro CoJAepKaHus, B TOM YHCie MyOJUYHO JIeaTh
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KpaTKue COOOIICHUs 0 pe3ylbTaTax MPOEKTOB MM YU€OHBIX UCCIEIOBAaHUMN, IIPH 3TOM
IpPaMOTHO UCIOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapar Kypca (Qu3HKH,
CONPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALIUEH;

IIPU BBIMOJHEHUHN Y4E€OHBIX NMPOEKTOB M UCCIEIOBAHUI pacrpenessTh 00SI3aHHOCTH B
IpYyIIIE B COOTBETCTBHUHU C IIOCTABJICHHBIMU 3a/1a4aMU, CIICAUTH 32 BBIIIOJIHEHUEM IIJIaHa
NEHCTBUM, aJE€KBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TIPYIIIHI,

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaI/IMOI[GfICTBI/Ie, YUYUTBIBAA MHCHUC OKPYKAOIINUX.

K xonmy oOyuenust B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD Yy OOYHAIOIIUXCS YMEHUN:

HCII0JIb30BaTh MOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBa, KPUCTAUIMUECKUE M aMop(dHble Tena,
HACBILEHHBI ¥ HEHACBILEHHBIN ap, BIaXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TeIJIOBOI JBUIaTeNb, HIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, IEKTPUUIECKOe
110JIe, IPOBOAHUKU U AUDJIEKTPUKHU, MOCTOSHHBIA AJIEKTPUYECKUI TOK, MAarHUTHOE
noie;

pa3nuyarh SBJIEHUS (TEIUIOBOE paclIMpeHHe U CXaTue, Teluionepenayda, TEIuIoBOe
paBHOBECHE, CMauMBaHHE, KANWULIPHbIE SBJICHUS, MCIIAPEHUE, KOHJEHCAlUs,
IUIaBJICHHUE, KpucTaiu3anuss  (OTBepAeBaHME),  KUIIEHMe,  Telulonepeaaya
(TenIonpoBOHOCTh, KOHBEKLHUS, HW3IY4YEHUE), SJEKTpHU3alUs TeJ, B3auUMOJCHCTBHE
3apsA70B, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MarHuToB, JE€HCTBHE MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIUS) 1O OIUCAaHWI0O HUX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE N3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4Hciae (u3NYecKUe SBICHHS B TPUPOAE: IOBEPXHOCTHOE HATSDKEHHE U
KaMWJUISIpHbIE SIBJIEHMST B TNPUPOJE, KpPUCTAUIBl B mIpupone, usinydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JJIEKTPUUYECKUE SBIEHHS B aTMocdepe, DSIEKTPUYECTBO JKUBBIX  OPraHHU3MOB,
MarHuTHOE ToJjie 3eMJIH, Jpeiid TONOCOB, POJIb MArHUTHOTO TOJS IS JKM3HU Ha
3emJie, MOJIAPHOE CUSTHHE, MPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 337a4dy B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHMUIA;

OTHCHIBATh U3YYEHHbIE CBOMCTBA Te U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE

BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEPTUs, KOJIMYECTBO TEIUIOTHI, YIelIbHas
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TEIUIOEMKOCTh ~ BEILLECTBA, YyJA€IbHAs TEIJIOTAa IUIABJICHMS, YyHAeiIbHas TEIUIoTa
napooOpazoBaHMs, yAeIbHas TEIJIOTa CrOpaHusl TOIUIMBA, KO3(PUIMEHT MOIE3HOrO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIIAJKHOCTH BO31yXa, JIEKTPUYECKUU
3aps, CWIa TOKa, DJJIEKTPUYECKOE HANpsIKEHUE, CONPOTHUBIIEHUE IPOBOJHHKA,
yIIelIbHOE COIIPOTHBIIEHUE BEILECTBA, pa00Ta U MOLIHOCTh IEKTPUUECKOrO TOKA), IIPH
ONMCAaHUM MPABUIBHO TPAKTOBATh (DU3MUYECKUH CMBICT HCIIOJIB3YEMbIX BEJIHYWH,
0003HAYCHHS M €IUHHIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIIHE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEIUMYMHAMM, CTPOMUTH IpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEINYMH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS U IPOLECCHI, HCIIONIb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKOM TEOpUU CTPOEHUS BELIECTBA,
MPUHLMIT CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaga, 3akoH OMa ais ydacTka 1enu, 3akoH JDkoyns—JleHua, 3aKkoH coXpaHeHus
SHEPruM, MpU ITOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTEeMaTHUYECKOE BbIPAKEHUE;

OOBSICHATh (hU3MUYECKHE IMPOLECCHl W CBOMCTBA T, B TOM YUCIE MU B KOHTEKCTE
CUTyalui [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
IPUYMHHO-CJIEICTBEHHbIE CBSA3M, CTPOMTh OOBACHEHHE U3 1—2 JIOTMYECKUX ILAroB C
ornopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUHN, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemate pacu€THble 3aJaud B 2—3 JEHCTBHUS, HUCHOJB3YS 3aKOHBI U (OPMYJIBL,
CBs3bIBafOIMEe (U3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCIOBHUS 33Ja4yM
3aMMCchIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJIOCTATOK JAHHBIX JUISl PEIIEHUs 3aJaud,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE [T €€ PeleHHs], TIPOBOAUTH PACUETHI U
CpaBHMBATh MOJIyUEHHOE 3HaUe€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXXHO pEHIMTh MpH MOMOLIM (PU3NUECKHUX
METOJIOB,  MCIOJb3ysl  ONHCAHWE  HUCCIECNOBAHMS,  BBIICIATH  NPOBEPSEMOE
MIPENIOJIOKEHNEe, OIEHUBATh IPABUIBLHOCTh IOpSJIKa TPOBEAEHUS HCCIeI0BaHUs,
JIeNIaTh BBIBOJIBI,

MPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (PM3UYECKUX SIBICHUH MM (PU3MUECKUX CBOMCTB
Ten (KamwuispHbIE SBJICHUS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPHI, CKOPOCTH MPOLIECCa OCTBIBAHUS U HArPEeBaHMsI IIPU U3JIyYEHUHU OT IBETa

u3Nyyarouieil (moriouiaromniei) MoBepXHOCTH, CKOPOCTh HCHAapeHUsi BOIbI OT
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TEMIEPATypbl JKUAKOCTM W IUIOMIAAM €€ IIOBEPXHOCTH, DJJIEKTpU3alus Tell |
B3alMO/JICIICTBUE IEKTPUUYECKUX 3apsi/ioB, B3aUMOJICHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alUsl MArHUTHBIX I0JI€N MOCTOSSHHBIX MAarHUTOB, JEHCTBUS MarHUTHOI'O I10JIS
Ha IPOBOJHHUK C TOKOM, CBOWCTBA JIEKTPOMAarHWTa, CBOMCTBA JJIEKTPOABUIATEII
IIOCTOSIHHOTO TOKa): (opMyIupoBaTh IpOBEpsSEMbIE INPEANOJIOKEHHUS, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYZOBaHHs, OIUCBHIBATH XOJ OMNbITa H
(hopMyIIMpPOBATh BEIBOJIBI;

BBIIIOJHATH NPSMbIE U3MEPEHUSI TEMIEPATyphbl, OTHOCUTEIBHON BIIAKHOCTU BO3/yXa,
CHJIBI TOKA, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX NPHOOPOB W JIaTYUKOB
(GU3MYEeCKUX BEIUYMH, CPAaBHUBATh pE3yJIbTaThl HM3MEPEHUH C Y4YETOM 3aJaHHOU
a0COIOTHON NOTPEIIHOCTH;

MIPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHON (DM3MYECKOW BENMYMHBI OT JPYroi C
UCIOJIb30BAHUEM HPSIMBIX MU3MEPEHUH (3aBUCUMOCTH CONPOTUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAU MOMEPEYHOI0 CEYEHMsI U yJEIbHOIO0 CONPOTUBIICHMS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, HIYILLErO Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS HA IPOBOJHUKE,
HCCIIEIOBAaHUE IIOCJIEI0BATEIbHOIO M MapalieIbHOrO0 COEAUHEHUH IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEI0BaHUE, COOMpaTh YCTAaHOBKY M BBINOJIHATH U3MEPEHHUs, CIENys
MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTAaThl IMOJYYEHHON 3aBUCUMOCTH B BUJIC
TabIUI] U TpaUKOB, A€TaTh BHIBOJBI 10 PE3YJIbTAaTaM UCCIIE0OBAHUS;

MIPOBOAUTH KOCBEHHbIE HM3MEpEHUsl (PU3MUECKUX BEIWYUH (yAeNIbHas TEIUIOEMKOCTb
BEIIECTBA, CONPOTUBJICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTb 3JEKTPUUECKOTO TOKA):
IUIAaHUPOBATh U3MEpPEHUs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPEI0KEHHOW NHCTPYKIIUU, U BBIYUCIIATH 3HAYEHUE BETNYNHBL;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opynOBaHUEM;

XapaKTepu30BaTh MPUHLHUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOICTB € OHMOpPOH Ha UX ONUCaHMs (B TOM 4YMCIE: CHUCTeMa OTOIUIEHHUS JIOMOB,
TUTPOMETpP, TMapoBas TypOWHa, amIepMeTp, BOJBTMETP, CUETUHK DSIEKTPUUECKOMN
SHEPIUH, JJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTelbHble DIEKTPONPUOOPHI
(mpuMepbl), 3JIEKTPUYECKUE MPEeIOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUTaTENb
MOCTOSIHHOTO TOKa), MCIIONB3Ysl 3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUH U

HeoOxouMble (PU3UUECKHE 3aKOHOMEPHOCTH;
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® DACHO3HABATH INPOCTbIE TEXHUUYECKHE YCTPOICTBA M H3MEPUTENbHbIE HPUOOPHI IO
CXeéMaM M CXEMaTH4YHbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUIATEIb BHYTPEHHEIO CrOPaHMsl, JIEKTPOCKOII, PEOCTAT), COCTAaBIISThH
CXEMBI JIEKTPUUYECKHX IIeNed C MOCIe0BATENbHbIM U MapajUie]bHbIM COCIUHEHHEM
3JIEMEHTOB, pa3jinyas yCJIOBHblE 0003HAYEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

® [PUBOAWUTH MpHUMEPbl (HAXOAUTh HMHPOPMALMUIO O IpUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUS (U3UYECKUX 3HAHUN B IIOBCEJHEBHOM JKHU3HU JJs oOecredeHus
0e30macHOCTM MNpH oOpalleHuu ¢ npubopaMM M TEXHMYECKHMMM YCTPOWCTBaMH,
COXPAHEHHs 370pOBbsi M COONIOAECHHUS HOPM DJKOJIOTMYECKOTO IIOBEIEHUS B
OKpY>Karolleu cpeje;

® OCYWIECTBIISITh TOUCK HWHGpopMmanuu (uznydeckoro cojepxkanus B HHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M IYTEM CpPAaBHEHHUS JIONOJHUTENIbHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM MM MOXET ObITh
HE/I0CTOBEPHOI;

® UCMOJb30BaTh MIPU BBINOJHEHUU YUEOHBIX 3a/laHUIl HAyYHO--IIOMYJIAPHYIO JINTEPaTypy
(GU3NYIECKOTO COJNepXKaHMs, CIPAaBOYHBIE MaTepuallbl, pecypchl ceTu HHTepHer,
BJaJeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3/laBaTh COOCTBEHHblE€ IHUCHMEHHBIE M KpaTKHE YCTHbIE cOOOIIeHus, 00001mas
MH(OPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MUYECKOTO COJEp’KaHUs, B TOM UHUCIE
NyoJIMYHO  NPEACTaBIATh  PE3yNbTaThl MPOEKTHOW WM  MCCIIEN0BATENbCKOM
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO HCIIOJIb30BAaTh M3YUYEHHBIN MOHATUIHBINA anmapar
Kypca (pU3MKHU, COPOBOXKAATH BBHICTYIUIEHHUE MTPE3EHTAIIUEH;

® [pU BBINOJHEHUM Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM (PU3MUECKUX MPOILIECCOB
pacripesienaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMH 3aJauyaMH,
CIIEIUTh 32 BBIIOJHEHHEM IIJlaHA JEUCTBUH W KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLIEHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENIBHOCTh  TPYMINbI,  BBICTpaUBaTh
KOMMYHHMKATHUBHOE B3aMOJICHCTBHE, IPOSBIISAS TOTOBHOCTh pa3periaTtbh KOHQIUKTHI.

K konny oOydeHus B 9 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYHAIOIUXCS YMEHHUI:

® UCIOJIB30BAaTh IIOHATHUSA: CUCTEMA OTCYETA, MaTepHalbHAs TOUYKA, TPAcKTOpus,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, niacTudeckas),

TPCHUC, HEHTPOCTPECMUTCIILHOC YCKOPCHUEC, HCBCCOMOCTL U MEPCTPY3KU, HCHTP
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TSDKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tena, PaBHOBECHE,
MeXaHW4ecKue KojeOaHWsT W  BOJHBI, 3BYK, HWHQpPa3ByK H  yJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHUS W MOTJolleHus, anbda-, Oeta- U ramma-
W3IIy4€HUS], U30TOMbI, A/IepHasi YHEPIreTHKa,;

pasnuyarh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJMHENHOE ABUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOAHOE Ta/IEHUE TeJl, pABHOMEPHOE
JNBUKEHHUE 110 OKPY)KHOCTH, B3aUMOJCHCTBHE Te€J, PEAKTUBHOE JIBUIKECHHE,
Koje0aTeNnbHOE JBIDKEHUE (3aTyXalollMe W BBIHYXJICHHbIE KoJeOaHUs), PE30HaHC,
BOJIHOBOE  JBMKEHME, OTpPaKEHUE 3BYyKa, MPSIMOJMHENHOE paciupoCTpaHEHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHE
0ermoro cBeTra B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX IIBETOB, JUCIEpCUS CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa U3Iy4eHUs)
[0 ONHCAaHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOLIUX
naHHOE (PU3MYECKOe SIBICHUE;

pacrno3HaBaTh MPOsBIECHNE U3YUYCHHBIX (U3NYECKUX SBJICHUM B OKpYXKarouieM mMupe (B
TOM uuclie (PU3UYECKHE SIBICHUS B MPUPOJE: MPWINBHI M OTJIMBBI, IBUKCHUE TUIAHET
ConHe4yHOU CHUCTEMBI, PEAaKTUBHOE JIBU)KEHHE JKMBBIX OPraHW3MOB, BOCIIPUITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHME, CEHCMHYECKHE BOJHBI, I[yHAaMH, 3XO0, LBETa Tell,
ONTUYECKUE  SBJIEHUS B  TIpupoe, Ouosornyeckoe JAEeWCTBUE  BUAMMOTIO,
yIbTPaQHUOIETOBOTO U PEHTTEHOBCKOTO W3JIyYEHUH, €CTECTBEHHBIN pPaTuOaKTUBHBIN
(GhoH, KOCMHUYECKHE Jy4Yd, pPaJAUOaKTUBHOE W3IIyY€HHWE TMPUPOTHBIX MHUHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX M3JIyYEHHI Ha OpPraHu3M YeJOBEKa), MIPU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3a/1adyy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA (TMPU3HAKH)
(bU3NYECKUX SIBICHUN;

OTMMCHIBATh U3yUYCHHBIE CBOWCTBA TeN U (PU3MUECKUE SIBICHUS, UCTIOIB3Ys (pu3mdeckue
BEJIMYMHBI (CpelHsAs U MTHOBEHHAash CKOPOCTh Teja MpU HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHHE, MEPEMEILEHUE, TYTh, YIVIOBas CKOPOCTb, CHUJIa TPEHUS, CHJa YIPYIOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, BeC Teja, UMITYJIbC Tella, UMIYIbC
CHJIbI, MEXaHUYecKasi paboTa U MOILHOCTb, MOTEHIIMAJIbHAS YHEPTHs Tela, MOIHSATOrO
HaJ| TOBEPXHOCTHIO 3€MJIM, OTEHLMAIbHASI SHEPTHS CXKATOW MPYKUHBI, KHHETHYeCKast
SHEprusi, MOJHAas MEXaHWYecKas JSHeprus, MEepUoJ MU dYacToTa KoleOaHWid, ITruHA
BOJIHBI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTb CBETA, [10KA3aTeb MPEIOMIICHUS

Cpenbl), IPH ONMHCAHWH TPABUIBHO TPAKTOBATh (PU3WUYECKUA CMBICI HCIOJB3yEeMbBIX
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BEJIMYMH, OOO3HAYCHUS M EAMHUIBI (PU3UUECKUX BEJIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIMYUHY C JPYTMMHU BEIMYHMHAMH, CTPOUTH
rpaduKu N3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIONb3Ys 3aKOH
COXPAHEHMsI PHEPrUM, 3aKOH BCEMHUPHOIO TANOTEHUS, NPUHLMII CYNEPHIO3ULUU CHUII,
IIPUHLIMII OTHOCUTENBHOCTH ["anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHbl OTPaXEHUSI M TIPEJIOMJICHMS CBETa, 3aKOHbI COXPAHEHUS 3apsloBOIO U
MaccoBOI'O UHCEI IpPHU SAEPHBIX peakuusX, I[pU OSTOM J1aBaTb CIIOBECHYIO
(GopMyIMPOBKY 3aKOHA M 3alMChIBATH €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSICHATh (DPU3MYECKHE TPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull  NpPaKkTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BbIABIATh  [PUYUHHO--
CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB C OIOPOM Ha 2—
3  u3ydYeHHBIX CBOMCTBa (DU3MYECKUX SBJICHUH, (U3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

peuarh pacuéTHbIE 3a1a4M (OIMPAOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCHIOJIb3YS
3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIOIIME (U3NUECKHE BEIMYMHBI: HAa OCHOBE aHAIIN3a
yCIOBHS 3a/laud 3alMChiBaTh KpPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIIUE WIN
M30BITOYHBIC JIaHHBIC, BHIOMPATHh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC /ISl PEHICHUS,
IIPOBOAMTH pacuy€Tel M OLCHMBAThb PEAIUCTUYHOCTH IOJYYEHHOTO 3HAYEHUs
(hbU3UYECKOI BEITMYUHBL;

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOLIM (U3NIECKUX
METOJIOB,  MCHOJb3ysl  ONHWCAaHWE  HUCCIEJOBAHMS,  BBIIACIATH  IMPOBEPSEMOE
MIPEIIONIOKEHNE, OLICHMBATh IPABUIBHOCTh IOPSAJKA IPOBENEHUS HCCIEI0BaHUS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3Y/IbTAThl HAOIIOEHUI U OTBITOB;

MIPOBOJIUTH OMBITHI 110 HAOIOJCHUIO (PU3UUECKUX SIBICHUM MM (PU3MUECKUX CBOMCTB
Ten (M3y4eHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTD
nepuo/ia KojiebaHui Npy>KUHHOIO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIeOaHU, MPAMOIMHEHHOE paclpoCcTpaHeHHe
CBETa, pasJio’KeHHE OENoro cBeTa B CIEKTpP, HU3yYEHHE CBOWCTB M300pakK€HUS B
IUIOCKOM 3€pKajie M CBOWCTB H300paKeHUS mpeaMeTa B coOuparomield JHH3E,
HaOJIOZCHNE CIUIOUIHBIX W JIMHEHYaTBhIX CHEKTPOB H3JIy4EHHUs): CaMOCTOSTEIbHO
coOHupaTh YCTaHOBKY M3 H30BITOYHOTO Habopa 000pYA0BaHMs, OMUCHIBATE X0/ OMbITA U

€ro pe3yibTaThbl, GOPMYIUPOBATH BHIBOJIBI;
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MPOBOAUTHh MpPHU HEOOXOJUMOCTH CEpHUIO0 NPSIMBIX H3MEPEHU, ompenaenss cpeiaHee
3HaYeHHUE H3MepseMOil BeMUYMHBI ((OKYCHOE pacCTOSHHE COOMpAIOLIeH JIHH3HI),
000CHOBBIBAThH BBIOOP CII0C00a M3MEpEHUSs (M3MEPUTEIBHOTO TPHOO0pa);

MPOBOJIUTH HCCIICOBAHUE 3aBHUCUMOCTEH (M3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HayaabHOM CKOPOCTH, MepHoAa KoJeOaHWUH  MaTeMaTH4ecKOro
MasiTHUKA OT JJMHBI HUTH, 3aBUCUMOCTU YIJla OTPa)KEHUSl CBETa OT YIJia MaJeHus U
yIJia MpesoMJICHHUS OT yIJia MajeHus1): TUIAHUPOBAaTh HCCIEI0BAHUE, CAMOCTOSTEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl IMOJYyYEHHOW 3aBUCHMOCTH
¢u3NYeCKUX BEIMYUH B BHJE TAOMUI U rpaduKOB, JenaTh BBIBOJIBI 10 pe3ybTaTaM
UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKHX BEIMYMH (CpPEeaHssl CKOPOCTh U
YCKOpEHHE Tejia MPH PaBHOYCKOPEHHOM JABIKEHHH, YCKOPEHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh MPYKUHBI, KOXPOUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHW4yeckas pabora u
MOIIIHOCTh, YacTOTa MW TMEepHoJ] KoyieOaHUl MaTeMaTUYecKoro M MPYKUHHOTO
MasTHUKOB, OITHYECKas CHJa COOWpAIOWmIEH JMH3bL, PAaJUOAKTUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHs, COOMpATh SKCIIEPHUMEHTAIFHYIO YCTaHOBKY W BBINOJIHATH
U3MEpeHus, cleaysl MpeIOKEHHOW MHCTPYKIUHU, BBIYMCISATh 3HAYCHHE BEITUYHUHBI U
aHAJM3UPOBaTh IOJyYEHHbIE pE3YyNbTaThl C€ Y4YETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPECHU;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000py/nOBaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKH HM3YyYCHHBIX (H3UYECKUX MOJENeH: MaTephallbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUECUHBIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
TUTaHETapHasi MOJIeh aTOMa, HYKJIOHHAsI MOJIETb aTOMHOTO SIIPa;

XapaKTepu30BaTh MPHUHIUIBl JCHCTBUS M3YYCHHBIX TIPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OOPOH Ha UX OMHMCaHUs (B TOM YHCIE: CIUIAOMETP, JaTYUKH MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHHUS, paKeTa, 3X0JIOT, OYKH, IEPUCKOT, (hoToammapar, OnTHIECKHe
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuiabcoHa), HCIONB3ys 3HAHUS O
CBOMCTBAX (U3NYECKUX SBJIECHUI 1 HE0OX0AUMBbIe PU3NYECKUE 3aKOHOMEPHOCTH;
WCTIOJIh30BATh CXEMbI H CXEMATUYHbIC PUCYHKH W3YYEHHBIX TEXHHUECKUX YCTPOWCTB,

M3MEpUTENbHBIX NMPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB NMPHU PELIEHUU y4eOHO--
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NPaKTUYECKUX 3334, ONTUYECKUE CXEMBbI JIIsl TIOCTPOCHHSI N300pPaKECHUI B TIOCKOM
3epKaJie ¥ coouparomieii TnH3e;

NPHUBOAMUTH TIPUMEPHl (HAXOAUTh WHPOPMALMIO O TpUMEpax) MPAKTHIECKOTO
UCTOJb30BaHUSl (U3UYECKUX 3HAHWUN B IOBCETHEBHOW JKMU3HU ISl OOeCreueHUs
0e30macHOCTH TpH OOpaIleHHu ¢ NpudopaMM M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHCHHS 3JIOpOBbSi M COOJNIOJIGHUST HOPM DKOJIOTUYECKOTO TIOBEJCHUS B
OKpY>KalollEeH Cpee;

OCYIIECTBIISITh MOMCK WHPOpManuu (usnyeckoro coxaepkanuss B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3allpoc, HAXOIUTh MYTH ONpEACTICHUS
JOCTOBEPHOCTH TIOJIyYeHHOW HH(GOpMAIIMK HAa OCHOBE HWMEIONIMXCS 3HAHUH |
JOTIOTHUTEIIBHBIX HCTOYHUKOB;

WCIIOJIB30BATh MPH BBIMOJHEHUN YYE€OHBIX 33/IaHUI HAYYHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3NYIECKOTO CONepXKaHMs, CIIPAaBOYHBIE MaTepuallbl, pecypchl ceTu HHTepHer,
BJIAJETh NMPUEMAaMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHbBIC MMCbMEHHBIC M YCTHBIC COOOIICHHS HA OCHOBE WH(pOpMAIIUU
U3 HECKOJIbKMX HWCTOYHUKOB (U3NYECKOTO COJCpKAHUSA, MyOINYHO MPEICTABIATH
pe3yabTaThl MPOEKTHOM MM HCCIIEAO0BATENILCKON NEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIONIb30BAaTh HM3YYEHHBIH TMOHATHHHBIA ammapar u3ydaeMoro pasiena (us3ukud u
COINIPOBOKAATh BBICTYIUIGHHWE TMPE3CHTAIe C Y4ETOM OCOOCHHOCTEH ayauTOpHu

CBCPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaunmeHnoBaHue pa3je/ioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMU OKPY:KAaI0LIEero Mupa
bubmuorexa [JOK
1.1 ®du3nkKa - Hayka 0 IpUpoe 2
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 Du3nyecKue BeITUYUHbI 2 1
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 EcTecTBeHHOHAyUHBIN METOJ TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nen 2. [lepBoHayaibHbIe CBEIEHUS O CTPOEHUH BellecTBa
bu6nunorexa [IOK
2.1 Crtpoenue BemecTBa 1
https://m.edsoo.ru/7{416194
59 JIBr>KeHrEe U B3aUMOJICHCTBUE YACTHII ) : bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bu6muoreka [{IOK
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https://m.edsoo.ru/7f416194

Hroro no pazneny 5

Pasznen 3. /IBu:keHHe U B3aUMOAeCTBHE TeJl

bubmuorexa [JOK

3.1 Mexaunueckoe OIBMKEHUE 3
https://m.edsoo.ru/7f416194
bubmuorexa [JOK

3.2 Wuepuus, macca, TNIOTHOCTh 4
https://m.edsoo.ru/7f416194
bubmnorexa [JOK

3.3 Cuna. Bune! cun 14
https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Pa3nen 4. /laBjienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

[asnenue. llepenava naBnenus TBEpABIMU
4.1 3
TeJIaMH, KUJKOCTSIMH U Ta3aMu

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoteka [IOK

4.2 JlaBineHue KUuJIKOCTH 5
https://m.edsoo.ru/7f416194
bu6mmoteka [IOK

4.3 ATMmocdepHoe aBieHne 6

https://m.edsoo.ru/7f416194

JlelicTBUE MKUIKOCTH U ra3a Ha OTpyKEHHOE
4.4 7
B HUX TE€JIO

bubnmoreka [JOK
https://m.edsoo.ru/7f416194
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Hroro no pazneny

21

Paszgea 5. Pa6ora 1 MOIIHOCTH. DHEprus

bu6nmoreka [IOK
5.1 Pa6oTa u MonHOCTH 3 1
https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 [IpocThie MexaHU3MBI 5 1
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexanuyeckas SHEprus 4 1
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12

34




8 KVIACC

Kosaun4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ KonrpoJsbneie | IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paszaea 1. TensioBbie ABJICHUA
bubmuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 TeruoBbIe TPOLIECCHI 21 1 5
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nen 2. DiaekTpuyecKue U MATHUTHBIE SIBJICEHUS
51 DNIEKTpUUYECKUE 3apsiibl. 3apsSKEHHBIE Tella . | bubnmnoreka [JOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmorexa [JOK
22 ITocTOSIHHBIN DIEKTPUYECKUN TOK 20 1 7
https://m.edsoo.ru/7f4181ce
bu6nunorexa [IOK
2.3 MarxauTHEblIe ABlICHUSA 6 1 1.5
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.4 DOneKTpOMarHuTHAst UHAYKIUS 4

https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

PesepBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68

14.5
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9 KJIACC

Kosaun4yectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/ KonrpoJsbneie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Mexanuuyeckue siBJICHUSA
- MexaHndeckoe IBHKEHHUE U CIIOCOOBI €70 0 . bubnmorexa [IOK
. ONHUCaHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B3aumonelictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXPAHEHUS 10 3
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3znen 2. Mexanuueckue Ko1e0aHus U BOJIHBI
bu6nmorexa [JOK
2.1 MexaHndeckne KoJieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 MexaHuueckre BOJHBL. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15
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Pa3znen 3. 3J'[CKTPOM3FHI/ITHO€ moJi€e 1 3JJEKTPOMATrHUTHBIC BOJIHbI

21 DJIEKTPOMArHuTHOE TOJIE U 6 bubmuorexa [JOK
. 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7t41a4a6
Hroro mo pazaeny 6
Pa3nen 4. CBeToBbIe AAIBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI paCIpPOCTPAHEHUS CBETA 6
https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
4.2 JIuH3b1 1 onTHYECKUE TPUOOPHI 6
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
4.3 Pasnoxxenne 6em0ro cBeTa B CIIEKTP 3
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€E SIBJIEHUA
bu6nmorexa [JOK
5.1 Hcnyckanue v moriaomneHue CBeTa aToOMOM 4
https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
5.2 CrtpoeHne aTOMHOTO siapa 6
https://m.edsoo.ru/7f41a4a6
bu6nunorexa [JOK
5.3 SnepHble peakun 7

https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

17

Pa3nen 6. [loBTOpUTEIbHO-0000 AN MOTYJIb

61 [ToBTOpeHHE 1 0000IICHUE COACPIKAHMS 9 5 bu6nmoreka [IOK
. Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7t41a4a6
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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