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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O OOILIEro 00pa30BaHMsI COCTABIEHA HA OCHO-
BE MOJIOKEHUH U TpeOOBaHMUH K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3o-
BaTeabHON mporpammsbl, npeactaBieHHbx B PI'OC OO0, a takxke ¢ yuétoM (enepanbHOM pa-
6oueli mporpaMMel Bociutanus 1 KoHuemnuu npenoiaBanus yaeoHoro npeamera «Dusukay.
Copepxanue mnporpamMmbl 10 (U3MKE HaAIpaBiIeHO Ha (HOpPMUPOBAHHE €CTECTBEH-
HO-HAYYHOH TPaMOTHOCTH OOYYaroIIMXCS M OpPraHU3alMI0 M3ydeHHUs (U3UKU Ha JEATEIbHOCT-
HOW ocHOBe. B mporpamme no ¢u3uke y4uThIBarOTCS BO3MOXHOCTH y4eOHOro IpeaMera B pea-
m3armu TpedoBannii @PI'OC OO0 K mIaHUPYEMbIM JTUYHOCTHBIM U METAIPEIMETHBIM PE3Ylb-
TaTaM OOyuYeHHs, a TaKXKe MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEIMETOB
Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.
[IporpammMa 1o ¢u3ukKe ycTaHaBIMBAaET pacHpeieseHHe ydyeOHOro marepuaia 1o rojiam
o0yueHus (o Kjaccam), MpeajaraeT IpUMEpPHYIO MOCIENI0BAaTEIbHOCTh U3YyYEHHUS! TEM, OCHO-
BAaHHYIO Ha JIOTUKE Pa3BUTUS HPEIMETHOTO COJEpXaHMUA U y4éTe BO3PACTHBIX OCOOEHHOCTEH
o0ydJarouuxcsi.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmKa ABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX PEIMETOB,
MOCKOJIbKY (pHU3MUEcCKUe 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 Gpu3ndeckoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, IPeAOCTaBIIsieT Hanbosee sSICHbIe 00pa3Ibl MPUMEHEHUsT HaydYHOTO METOJa IOo-
3HaHUs, TO €CTh CII0Cc00a MOTY4YEHUS TOCTOBEPHBIX 3HAHUN O MUpeE.
OnHa W3 TVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (P)OPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M MHTEpeca K Hayke y oOyuaro-
HIUXCA.
N3yuenne ¢u3nku Ha 0a30BOM YPOBHE IpEIIojaraeT OBJaJeHUE CIEAYIOUIMMH KOMIIE-
TEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb!
® HAy4YHO OOBACHATH SIBJICHUS,
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BaHMS;
® MHTEPIPETUPOBATH JIaHHBIE M HUCIIOJIb30BATh HAYYHBIE JI0KA3aTEIbCTBA VIS I10-
JIy4E€HUS BBIBOJOB.
[enn u3yuenus GuU3NKKA Ha YPOBHE OCHOBHOTO 00111eT0 00pazoBanus onpeneneHbl B KoH-
LEeNIMU NpenoAaBanus yueoHoro npeamera «dusmnka» B 00pa3oBaTeNbHBIX opraHuzanusax Poc-
cutickoii denepaiuu, peaTu3yIOIINX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEP-
xnéuHoi pemenuem Komnerun MunucrepeTa npocsemienust Poccuiickoit denepanuu (mporo-
ko oT 3 aexadps 2019 r. Ne [1K-4BH).
Henu nzyvyenus pU3NKu:
e npuoOpeTeHrne UHTepeca U CTPEMIIEHHS O0yJaronuXcs K HaydHOMY M3Y4YEeHHIO IIPUpPO-
JIbl, PAa3BUTHE X UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HaHUs U (OPMHUPOBAHUE UCCIIEOBA-
TEJIBCKOT0 OTHOLIEHUS K OKPY>KAIOIUM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISl pAa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;
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® pa3BHUTHE MPEJICTABICHUI O BO3MOXHBIX cdepax Oyaymier mpodeccHoHATbHON Aes-
TEIHHOCTH, CBA3aHHOH C (DU3HMKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OOYYCHUIO B 3TOM Ha-
MIPaBJICHUU.
JlocTrxkeHne dTUX IeNeld TporpaMMebl 1Mo (pu3uke Ha YPOBHE OCHOBHOTO 00IIero oopaso-
BaHUs 00eCIeUnBAETCs PEIICHUEM CIEAYIOIIUX 3a]aY:
e npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXAHMUYECKUX, TEILIO-
BBIX, DJIEKTPUYECKHIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHre yMEHUN OMHUCHIBATh U OOBSICHITH (PU3MUECKHE SBJICHUS C MCIIOJIb30Ba-
HUEM MOJYYCHHbIX 3HAHMUIA;

® OCBOCHHE METOJOB PEIICHHS MPOCTEUIITNX PACUETHBIX 3a/1a4 C UCTIOIb30BaHUEM (DU3H-
YECKUX MOJeJel, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMECHUU HAOIIOIATh MPUPOIHBIC SIBJICHUS U BBIOJIHATH OIBITHI, TAOOpaTop-
HbIC PabOTHl M KCICPUMEHTAIBHBIC HCCIICIOBAHUS C HMCIIOJIB30BAHHEM H3MEPHUTEIIh-
HBIX ITPUOOPOB;

® OCBOCHHE MPHEMOB Pa0OTHI ¢ HHPOPMAIUEH (HU3HMIECKOTO COACPKAHMS, BKIIIOUAsT MH-
(dopMaIio 0 COBPEMEHHBIX JOCTHKCHHSIX (DU3UKH, aHAIN3 M KPUTHYECKOE OICHUBA-
HUE UHPOpMAIUY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,

¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OT-
BoauTcst 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezelno), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).

[Tpemnaraemslii B mporpamMme 1o (GHU3MKe NepedeHb JIA00PATOPHBIX padOT U OIIBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp IMpOBeIeHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIONINXCsl, CITUCKA IKCIIEPHUMEHTATBLHBIX
3a/laHui, pesiaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOT'O AK3aMeHa Mo (PHU3UKe.

PII ®u3uka 7 -9



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKkue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢usndeckux BenuyuH. Ousnueckue npudopsl. Ilo-
IPELIHOCTh U3MEPEHUI. MeXyHapoaHas CUCTEMa CAUHULL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH H3y4yaloT Ipupony. EcTecTBeHHO-Hay4HbBIN
METOJ MO3HAHM: HAOJI0ICHHE, TOCTAHOBKA HAyYHOT'O BOMPOCA, BBIIBUKEHHUE THIIOTE3, IKCIIe-
PUMEHT 1O MPOBEpPKE TUIOTEe3, 00bsIcCHEeHHe HabmromaeMoro siBueHus. Omnmcanue (Qpu3MUECKUX
SBJICHUI C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIIOBbIE, INEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue nNpudOpsl U OpoLEeAYypa NPSAMbIX U3MEPEHUN aHAJTIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MpHoopa.

N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenne TeMiiepaTypbl PU MOMOILIM KHJIKOCTHOI'O TEPMOMETpA U JaTUMKaA TeMIIe-
paTyphl.

6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAIBHOCTh MOJETA IIApHUKA, Y-

IIEHHOTO TOPU30HTAIILHO, TeM OoJiblIle, 4YeM OO0JIblIIe BHICOTA MTyCKa.

Pa3nea 2. [leppoHayaibHbIe CBeeHUS O CTPOEHHUH BellecTBA.

CrpoeHue BelecTBa: aTOMBI M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOUIUE JIHC-
KpPETHOE CTPOEHHE BEILECTBA.

JIBmxkeHue yactul BemecTBa. CBA3b CKOPOCTH JBMKEHHS YacTHUI] C TeMIeparypoi. bpo-
YHOBCKOE JBWXeHHe, Tu(¢y3us. BauMopaelicTBue yacThll BEIIECTBA: MPUTSKEHUE U OTTAJIKH-
BaHUE.

ArperaTHble COCTOSTHUSI BELIECTBA: CTPOEHHE ra3oB, KUAKOCTEH M TBEPABIX (KpUCTAIIU-
4eCKHUX ) TeJl. B3auMOCBA3b MKy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JTBUKECHHUSI.

2. Habmopenue nudpdysun.

3. HaGmionenue siBieHUN, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTAKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIB30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.

3. OmnbIThl MO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHomepHoe 1 HepaBHOMepHOE ABMkeHue. Cxopoctb. Cpen-
HSIs1 CKOPOCTh IPY HEPAaBHOMEPHOM JIBWJKEHUU. PacuéT myTu 1 BpeMeHU IBUKEHUS.

ukhwnNeE
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SBnenue nHepuuu. 3aKOH MHEpLUUU. B3auMopelicTBrue Tell KaK MPUYMHA U3MEHEHUS CKO-
poctu ABMXKeHUsA Tell. Macca kak Mmepa uHepTHOCTH Teina. [noTHocTs BemecTBa. CBs3b IIOTHO-
CTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepuCTHKa B3auMoJiecTBu Tes. Cuia ynpyroctu U 3akoH ['yka. M3mepe-
HUE€ CUJIbI C TIOMOIIBIO JUHAMOMETpA. fIBJICHHE TATOTEHUS U cwia TsbkecTh. Cuia TSKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts. CroxeHue Cuil, HAIpPaBIEHHBIX 110 OJHON IPSIMOM.
PaBunogaeiictByromas cui. Cuna tpenus. TpeHue CKoJIbKEeHUs U TPEHUE MOKos. TpeHue B mpupo-
JIe ¥ TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.

Habnroienue siBieHUs] UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TETl.

CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlaﬁopamopuble pabomwt u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUs (IIapUKa B KUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN

IJIOCKOCTH.

OrnpezeneHye mI0THOCTU TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMaiiii) Mpy>KUHbI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

DU R WN R

w

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB.

Jasnenne. CiocoObl yMEHbIICHHS U YBEIUYEHU JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeIaMH, KHUIAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTnueckne MamMHbBL. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
riyounsl. 'mapocratnueckuii napanoke. CooOmaromuecs cocyabl. [ uapaBinyeckue MexaHu3-
MBI.

AtMocdepa 3emnun u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emin. OneiT Toppuuesnnu. M3mepenue atmMochepHOro AaBieHHs. 3aBUCUMOCTh aT-
MOC(EpPHOTro J1aBJIeHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! s n3MepeHust arMocpepHOro
JIaBJICHMSL.

JelicTBHE )XUIKOCTU U Ta3a HAa MOTPYXKEHHOE B HUX Teo. BriTankuparomas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: Cocy/sl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOW YacTH Teja U TUIOTHO-
CTH JKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOM KUJKOCTH.

ok wNE
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8. VYcioBue 1u1aBaHus TeEIl: IUIABAHUE WIIU IIOIPYKEHUE TE B 3aBUCUMOCTH OT COOTHO-
LIEHUS IJIOTHOCTEH TeNa U AKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb

4acTH TeJa.
2. OmnpeneneHre BBITAJKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO, MOIPYKEHHOE B KU JI-
KOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CUJIbI, JEHCTBYIOLIEH HA TEJIO B XKUAKO-
CTH, OT MaccChl Tela.

4. OnbIThl, TEMOHCTPUPYIOILIKE 3aBUCUMOCTb BBITAJKUBAIOIIEH CUIIBI, IEUCTBYIOIIEH HA
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPY:KEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBanue apeomMeTpa WM KOHCTPYMPOBAHUE JIOAKU U OIpeneseHue e€ rpy-

30I104bEMHOCTH.

Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocTeie MexaHU3MBIL: pblYyar, OJ0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHUs pblua-
ra. [I[pumenenue mpaBumiia paBHOBECHS! pbhluara K OJIOKy. «30j0Toe mpaBmiio» mexanuku. KITJ]
MIPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprus. Kunernueckast 1 noreHiuanbHas sueprusd. [IpeBpaiienue oHo-
ro BUJ1a MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paboThl CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIXKEHUU Tella IO TOPU30H-

TaJIbHON MOBEPXHOCTH.

2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.
N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU JHEPIHH.

w

8 KJIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOPUU CTPOEHUs BenlecTBa. Macca
H pasMEpPbl aTOMOB U MOJICKYII. OHBITI)I, MOATBCPKAAOIMIUEC OCHOBHBIC IMOJIOKCHUSA MOJICKYJIAP-
HO-KMHETHYECKOM TEOPHH.

Mogenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramnmnueckue u
amopdusle Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJI0KEHUHN
MOJ'IeKy.]'ISIpHO--KHHeTI/IIIeCKOfI TCOpHHU. CmaunBaHUe U KalmWJIIAPHBIC SABJICHUA. TermoBoe pac-
LIMPEHUE U CHKATHE.

Temnepatypa. CBsi3b TemrmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHHS YacTull. BHyT-
penHss sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH >HEpruu: Tervionepeaada M COBEpIICHHE
pa6OTBI. BI/I,ZII)I TEIIoNnEpeaaqyn: TCIJIOMPOBOAHOCTE, KOHBCKINA, U3JTYUCHUC.

KonnyecTBo TemnoThl. Y aenbHas TEIUNIOEMKOCTh BellecTBa. Termoo0MeH U TEeIIoBOE paB-
HOBecHe. YpaBHEHHE TeIUIoBOro OanaHca. [lnaBieHue m oTBepAeBaHHE KPHUCTANIMYECKUX Be-
ecTB. YienbHas TeruoTa miuasneHus. [lapoobpa3zoBanue u konaeHcanus. Mcnapenue. Kurne-
Hue. YenpHas TemioTa napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUSI OT aTMocdep-
HOTO JIaBJICHMSL.
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BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEIUIOTAa CrOPaHMSL.

[Tpuniuns! padotsl TernoBsix apurateneit KI1J[ reruioBoro nurarens. TemioBsie ABUra-
TEJH U 3aI0UTa OKPYXKAIOUIEH Cpenibl.

3aKOH COXpaHEHMsI U IIPEBPALLECHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjeHnii cMauuBaHUsI U KaWUTSIPHBIX SIBJICHUI.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHre qaBlieHUs Ta3a MPU U3MEHEHUHN 00bEMa U HArPEBAaHUH UITU OXJIAXKICHUU.
[IpaBuna nzmMepeHus TeMiepaTypsl.
Buae! Tenonepenaun.
OxuaxaeHue mpyu COBEPIICHUH PaOOTHI.
HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUJIaAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
. Habmoienue xuneHus.
. Habnronenue noctossHCTBa TEMIEpaTyphl P TUTABJICHHUH.
13. Mojenu TeIIOBLIX IBUTATENCH.
Jlabopamopnwsie padbomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIUPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/1yXa OT €ro 00bEmMa 1 Harpe-
BAaHMSI WM OXJIAXKICHUS.
[TpoBepka runoTe3bl JUHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA XUAKOCTU B TEPMO-
METPUUYECKOHN TPyOKe OT TeMIIEepPaTyphI.

7. HaGmroneHue u3MeHeHUs: BHYTPEHHEW DHEPrUU Teja B pe3yjbTare TeIuionepeaayn u

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U TOPSTYEi BOJIBI.

9. OmpeneneHue KOIUYECTBA TEIUIOTHI, TOTYYEHHOTO BOJOW MpH TEIIOOOMEHe C Harpe-

THIM METAUTMYECKUM LIMIITUHIPOM.

10. OnpeneneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIHHOM BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBJIEHUS JIbJA.

Pazgen 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Tenl. J[Ba poaa 3JEKTpUUECKUX 3apsloB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICUCTBUS 3apPSHKEHHBIX TET OT BETMYHHBI 3apsi-
JIOB ¥ PACCTOSIHUSI MKy T€JIAMU).

Onektpuueckoe noje. Hanpssk€HHOCTH 3nekTpuyeckoro noiis. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTAPHBIN 3ieKkTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

WONOUEWNE
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DNIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 ToKa. MICTOUHMKH MOCTO-
SHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOTr0 TOKa (TEIIOBOE, XUMHUYECKOE, MarHUTHOE). DIEKTPH-
YECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckas nenb. Cuiia Toka. DiekTpudeckoe HampspkeHue. COnpoTUBIEHUE MPO-
BOJHUKA. Y IeIbHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma i yyactka 1enu. [locnenoBarens-
HOE U MapajuielIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA. 3akoH Jxoyns—JleHna. DinekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHUTHL. B3anmoneicTBrE MOCTOSSHHBIX MArHUTOB. MaruutHoe nosie. Mar-
HUTHOE T0JI€ 3€MJIM M €ro 3HadyeHHE Ui Ku3HM Ha 3emie. OnelT Opcrena. MarHutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb OCTOSHHOIO TOKa. VCoap30BaHNne JIEKTPOIBUr a-
TeJIeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazes. SBineHue snekTpoMarauTHOM MHAyKuuH. [IpaBuiio Jlenna. Dnexrpore-
HepaTop. CriocoObl MOTYYSHHS SJIEKTPUUYECKON SHEPTHH. DIEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUU.

Hemoncmpayuu.

DJneKTpu3anus Ted.
JIBa pona aNeKTpUUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.
DJIeKTpOoCcTaTUYECKask UHIYKLUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHU€e CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIeficTBHS 2NIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBbIii pa3psa.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 31eKTpuYecKOoro HanpsKEeHNUs BOJIBTMETPOM.
. PeoctaTt 1 MmarasuH conpoTUBIICHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TIOJIFOCOB MArHUTA.
. MozenvpoBaHne MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHo€ 1moJje Toka. DJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS IEKTPOMATHUTHON MHYKIUU.
. OnbrTer @apages.
. 3aBUCUMOCTb HApaBJIEHUS] HHAYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BO3HUKHOBEHUS.
25. DaekTporeHepaTop MoCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimul.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
Uccnenoanue neicTBUS 3AEKTPUYECKOTO MOJIA HA MPOBOIHUKA U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETH MOCTOSHHOTO TOKA.
N3MepeHne u perynmpoBaHUe CHIIbI TOKA.
N3MepeHne u perynmpoBaHue HAPSKEHHUS.

WONOULEWNE
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6. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYILETO Yepe3 PE3UCTOP, OT COIPOTUBIICHHUS
pPE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS IPOBOA-
HUKa OT €ro JUIMHBI, IJIOUA/IA IONEPEYHOr0 CEYEHU U MaTepraa.

8. IIpoBepka mpaBuia CIIOXKEHUS HANPSOKCHUW IIPU IIOCJIEIOBATEIBLHOM COCIMHEHUU
JBYX PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisl CUIBI TOKA IIPYU MApaJUIEIIBHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenue paboThI IEKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, MAYILIErO 4epe3 JIAMIIOYKY, OT HaIPsSKEHUs
Ha HEW.

13. Onpenenenue KIIJ[ narpeBaTens.

14. MccnenoBaHre MarHUTHOTO B3aUMOZECUCTBHSI IOCTOSIHHBIX MarHUTOB.

15. M3y4yeHre MarHuTHOIO MOJIsl HOCTOSTHHBIX MAarHUTOB IIPU UX OOBEIMHEHUU U pa3felie-
HUHU.

16. MccnenoBanue JENCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUS KAaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3ydeHne neicTBHUsI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KII/l anekTpoaBurarebHONM yCTAHOBKHU.

21. OnbITEl 110 UCCIENOBAHHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBaHUE
VU3MEHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABWXKEHUA. PaBHOMEpHOE NpsAMONIMHENHOE ABMkeHue. HepaBHOMepHOE MpsMo-
nuHelHoe naBrxeHue. CpelHssi 1 MTHOBEHHAs! CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUKEHHU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe nBrkenne. CBoooiHoe naaeHue. OmnbIThl
lanunes.

PaBHOMepHOE nBHKEHUE 1O OKpykHOCTU. Ilepnon m uvactora oOpamienus. Jluneitnas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUU CHUIL.

Cuta ynipyroctu. 3akoH ['yka. Cumna TpeHus: CHia TPeHHS CKOJIBKEHHUS, CHJIa TPEHHS T10-
KOs, IPYTU€ BUIBI TPEHUS.

Cwia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOpeHHE CBOOOJHOTO majaeHus. J[Bu-
xeHnue maHeT Bokpyr Connua. IlepBast kocMuueckas ckopocTs. HeBecoMOCTh U EPErpy3KH.

PaBHOBecue MaTepuabHONM TOYKUA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmmynsc Tena. I3MeHenne umnyinbca. IMnynece cuibl. 3aKOH COXpaHEHUs UMITysbea. Pe-
AKTUBHOE JIBUKEHUE.

Mexanudeckas paboTa ¥ MOITHOCTh. PaboTa CWil TsDKECTH, YNpyrocTtu, TpeHus. CBs3b
sHepruu M paboTsl. [loTeHManbHas >Heprus Tena, MOJHATOro HajJ MOBEPXHOCThIO 3eMiH. [lo-
TEHLIMAJIbHAsL SHEPrusl CKaTol npyxkuHbl. KnHernueckas sHeprusa. Teopema O KMHETHYECKOU
SHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPTHUH.
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Hemoncmpayuu.

1. HalGmoneHne MeXaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H U TPAECKTOPUN IBMXKEHMSI OJHOTO M TOTO K€ T€Ja OTHOCHUTEIBHO
pa3HBIX TEJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHHUS NPSIMOJIMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBUXKEHUS Tella 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SBICHUM, IPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexka»
py e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHeTa (PU3MKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcChl TeJa U AEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHJI IIPU B3aUMOJECHCTBUU TEIl.

9. H3meHenue Beca Teia IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya nMrysibca Ipu B3auMOJIEHCTBUU TEIL.

11. IlpeoOpazoBaHust SHEPIUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIPYTOM B3aUMOAECHCTBUU.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroieHue peakTUBHOT'O JIBH)KEHUS.

15. CoxpaHeHre MeXaHU4ECKOM S3HEpruy py CBOOOIHOM a/IEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JBUKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwsie pabomot u onvimeol.

1. KoncTtpyupoBaHue TpakTa [Ulsl pasrOHA U JAJIBHEUIIEr0 pABHOMEPHOTO JBHUKEHHUS I11a-
pYIKa WIN TEIEKKU.

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJIBbXKEHUs OpycKa WM JABM)KEHUS LIapUKa 110 Ha-
KJIOHHOM IIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBMXKCHMHM IIO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPHU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: €ClM MPU PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HaualbHOM CKOPO-
CTH IIyTH OTHOCATCA KakK psJ HEYETHBIX YMCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH
BPEMEHU OJIHAKOBBI.

6. lHccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JaBie-
HUSL.

7. Omnpenenenue KodpPuImeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. OmnpeneneHue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM JBHMKEHHM TeJla IO TOPU30H-

TaJIbHON MOBEPXHOCTH.
10. Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a € MCIOIB30BaHUEM He-
MOJIBU’KHOTO U MOJABHYKHOTO OJIOKOB.

11. M3yueHue 3aKkOHA COXPAHEHUs DHEPTHUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpHOA, 4acToTa,
aMIuMTya. MaremaTH4eckuil U mpyXUHHBIA MasTHUKH. [IpeBpalienue sHepruu npu koseda-
TEJIbHOM JIBUKCHUHU.

3aryxaromue konebanus. BeiHykneHHble koneOanus. Pesonanc. MexaHuyeckue BOJHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [IpoiosibHBIE U MONEpeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYyK.

®
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Hemoncmpayuu.
HaOnronenue koneGaHuii Tes1 0J 1eHCTBUEM CHUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOnroneHnue BbIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).
HaburoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.
AKYCTHYECKHI pe30HaHC.
Jlaﬁopamopnue padomul u onvimol.
1. Omnpenenenune 4acTOTHI M IEPUOAA KOJIEOAHNH MaTeMaTUYECKOI0 MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IEpHOJa KOJIeOaHU PY>KUHHOTO MasTHUKA.
3. MHccnenoBaHue 3aBUCHUMOCTH IE€pHOJA KOJeOaHMM MOABELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH Iepuojia KojaeOaHUH MPY)KUHHOIO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTHU IepUoAa KoJeOaHU rpy3a, MOABEIIEHHOIO K HUTH, OT Mac-
CBI Ipy3a.
6. ONbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpUOJIa KOIeOaHU! MPY>KUHHOTO MasTHH-
Ka OT Macchl rpy3a U )KECTKOCTHU IPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOIO Ma/ICHUS.
Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. McIIonb30BaHUe 2JEKTPOMAarHUTHBIX BOJIH JJII COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoaa csera. CKkopocTs cBeTa. BolnHOBEIE CBOMCTBa CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. M3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JIyueBas mozens cBera. Mcrounuku ceera. [IpsmonuHeiiHoe pacpocTpaHeHue cBeTa. 3a-
t™eHus Connua u Jlynsl. Otpaxenue cBera. [lmockoe 3epkano. 3aKoH OTpa)XXKeHHs! CBETA.
[Tpenomiienue cBera. 3aKoH npenoMiieHus cBeTa. IloHoe BHyTpeHHEee OTpaKeHUE CBETA.
Hcnonp30BaHrEe NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.
JIunza. Xox nyueit B nuH3e. OnTHueckas cucreMa (poToammapaTra, MUKpOCKOIA U Teje-
ckona. ['1a3 kak ontuyeckas cucremMa. ban3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHUE CIIEKTPaIbHbBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacIpOCTpaHEHUE CBETA.
OtpakeHue cBera.
[Toryuenue n300pakeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
ONOTUYECKUN CBETOBOJI.
Xon yueit B coOuparomieit Junse.
Xop Jydell B paccenBarolle JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
[Tpuniun neiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.
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10. Mopens riasa.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. IToydenue Genoro cBeTa MpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimeol.

1. MHccrnenoBaHue 3aBUCMMOCTH YyIJIa OTPAKEHMsI CBETOBOTO JIyya OT yrJia IaJeHusl.

2. H3yueHue XxapakTEpUCTUK N300paKEHUsI IPEAMETA B IVIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCUMOCTH yIJIa NPEIOMIICHHS CBETOBOTO JIy4a OT yIjla NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[TomyyeHnue n300pakeHHI ¢ TOMOIIIBIO COOMPAFOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMPATOIEH TUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITHl IO BOCIPHSATHIO I[BETa MPEIMETOB NMPU HX HAONIONECHHHM Yepe3 IIBETOBBIC
(GUIBTPBL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna u mmanerapuas moaens aroma. Moaens atroma bopa. Mcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHeHyaTbie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eta- u ramMmma-uznydeHusi. Ctpoenue atomHoro sigpa. Hy-
KJIOHHAsi MOJEJIb aTOMHOrO snapa. M3oronsl. Pagnoaktususle npespanienus. [lepuon nomypac-
11a/1a aTOMHBIX SJIEP.

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3apsiZI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHbIX saep. CBsi3b Macchl U SHepruu. Peaknuu cuHTte3a u aeneHus sep. Mctounuku sHep-
run CosHua U 3BE31.

Snepnas sHepreTuxa. JIeMcTBUA paguOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOIIECHHUS.

CrnieKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoOIa.

HaGnronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUEHUH.

Perucrpanus usnydeHus IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

.]Iaﬁopamopubte padomol u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpeKOB: U3MEPEHHUE YHEPIUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 (hOTO-

rpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpUTENBEHO--0000IAOIINKA MO/ b MPEeIHA3HAUYEH JJIS CHCTeMaTH3aluu U 00o01e-
HUS IPEIMETHOTO COJAEP KAHUSI U ONbITA AESITEIbHOCTH, IPUOOPETEHHOIO MPU U3YyYEHUH BCETO
Kypca GU3UKH, a TAKKe IS MOJATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY dK3aMeHY Mo (pu3nKe
JUTsL 00YYaroIuXxcsl, BBIOPAaBIINX 3TOT yU€OHBIN MpeIMeET.

ITpu M3ydyeHun NAHHOTO MOIYJS PEAINU3YIOTCAd M CUCTEMATU3UPYIOTCS BHUJBI JAEATEIbHO-
CTH, HA OCHOBE KOTOPBIX OOecleynBaeTcsl JOCTHKEHHE MPEIMETHBIX U METalpeAMETHbIX Iula-
HUPYEMBIX pPe3yJbTaToB 00y4deHUs, (HOpMUpPYETCs eCTECTBEHHOHAaYyYHAasi IPaMOTHOCTh: OCBOEHHE
HAy4YHBIX METOJIOB MCCJIEIOBAaHUS SIBJICHUM MPUPOABI U TEXHUKH, OBJIaJICHHE YMEHUIMH O0BsC-
HATH (PU3NYECKUE SBJICHUS, IPUMEHSS MOJyYeHHbIE 3HAaHU, pelaTh 33/1a4M, B TOM YHCIe Kade-
CTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIMATBHO NEATEIBHOCTHBIA XapakTep JaHHOTO pas3felia pealn3yercs 3a CYET TOoro,
4yTO 00yUaroluecs BHIMOIHIIOT 33JaHNSI, B KOTOPBIX UM MpeJiaraeTcs:

Nowus

OUAWN e
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HA OCHOBE IMOJIYYCHHBIX 3HAHUH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUECKUE SIBICHUS
B OKpYXKarollel MpUpo/ie U MOBCETHEBHOI JKU3HH;
MCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJIYYESHHS] TEOPETUUECKUX BBHIBOJIOB;
OOBSCHATh HAyYHBIC OCHOBBI HAaM0OOJIEe BAKHBIX JOCTHKCHUN COBPEMEHHBIX TEXHOJIOTHH, Ha-
pUMep, IPAKTUYECKOTO MCIOJB30BaHUs PA3IMUHbIX HCTOYHUKOB SHEPIrUU Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHUHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yueHnue U3k Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus HAMPABICHO HA JIOCTHKE-
HUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbraTe u3yueHus GuU3MKU Ha ypOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus y o0ydatro-
nierocst OynyT chopMupOBaHBI CIIETYIOIINE THYHOCTHBIE PE3YJIbTATHI B YACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— TPOSIBIICHHE HWHTEpPECa K HCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOW (PU3UYECKOU
HayKu;
— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3HKOB,;
2) rpa:kKIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
— TOTOBHOCTh K aKTHBHOMY YYacTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX M ITUYECKUX
po0JIeM, CBA3aHHBIX C MTPAKTUYCCKUM MPUMEHCHHEM JJOCTHKCHUHN (PU3UKH;
— OCO3HAHUE BAJXHOCTU MOPAJIbHO--3TUYECKUX IPUHLHUIIOB B J€ATEIbHOCTH YUYEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
— BOCIPHSITHE ICTETHYCCKHUX KaueCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO MTOCTPOCHHUS, CTPO-
TrOCTHU, TOYHOCTH, TAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:
— OCO3HAHUE LIEHHOCTHU (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAaHUs MHPa, OCHO-
Bbl PA3BUTHSI TEXHOJIOTUH, BAXKHEHIIEH COCTABIIAIOIIEH KYJIbTYpbI;
— pa3BUTHE HAYYHOU JIF0OO3HATEIIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON IEATEIbHOCTH;
5) dopmMupoBaHNs KYJbTYPbI 310POBbS H IMOLMOHAJBHOIO 0J1arONOJIyYHA:
— OCO3HAHHE IICHHOCTU 0E30MacHOTr0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
B)KHOCTH TIPaBUJI O€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, ¢ AJICKTPUUSCKUM U Te-
IJIOBBIM 00OPY/IOBAaHUEM B IOMAIIHUX YCIOBUSX;
— cpOopMUPOBAHHOCTH HaBbIKA pedIIeKCHH, TPU3HAHKWE CBOETO MpaBa Ha OMMOKY U TaKOTO Ke
MpaBa y Ipyroro 4eJoBeKa;
6) TPY10BOT0 BOCIIUTAHUA:
— aKTMBHOE y4acTHe B PEIIeHUH MPAKTHYEeCKHUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNbHON Op-
TaHW3aI, TOpo/ia, Kpasi) TEXHOJIOTUYECKOW U COIMAbHOW HAIMPaBICHHOCTH, TPEOYIOMIMX B
TOM YHCJI€ U PU3NUECKUX 3HAHUIM;
— UHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO ecCcHii, CBI3aHHBIX ¢ (DU3UKOIA;
7) 3K0JI0TrMY€eCKOT0 BOCIIMTAHMS:
— OpHUEHTallMs Ha MpUMEHEeHHe (U3MUECKUX 3HAHWM ISl pElIeHUs 3a/a4 B 00J1acTH OKpYKaro-
el cpelibl, MIaHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOJKHBIX MOCIEICTBHM JIJISl OKpYXaro-
IEN CPEeNbI;
— OCO3HaHHE TI00aTBFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X peleHus;
8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
— MOTPEOHOCTh BO B3aMMOJCHCTBUU MIPH BHITIOJTHEHUH HCCIIETOBAHUI U TIPOEKTOB (PU3NIECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
— TOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTHIECKYIO IS TEIIbHOCTD;
— MOTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHHI, B TOM uncie (OpMyIUpPOBATh UACH, TOHSITHS,
TUTOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;
— oco3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 007aCTH (DU3HKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA,
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— CTpeMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aMMOCBSI3U NMPUPOJBI, 00IIECTBA U SKOHOMHUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OILICHKA CBOMX JECHCTBHM C Y4ETOM BIMSHMS HAa OKPYXKAIOLIYIO CPEAy, BOZMOXKHBIX IJ100alb-
HBIX IIOCJIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbrare ocBoeHUs MpOrpamMMbl 10 (PU3UKE HA YPOBHE OCHOBHOTO 0011ero oOpa3zoBa-
HUsl y oOydaromierocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
NIO3HABATENIbHBIC YHHUBEpCAJIbHBbIC y4yeOHBIC JCHCTBUS, KOMMYHHMKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe AeMCTBUSI, PETYJIATUBHbIC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnble JeHCTBUA

bBa3oBble Jlornuyeckune JefcTBUA:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHHUIA);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IeHUs
Y CPaBHCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBaEMbIX (akTax, JNaHHBIX U
HAOJIOICHUSX, OTHOCSAIIMXCS K (PU3UUCCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CJICICTBCHHBIC CBSI3U NPU HU3YYCHUU (PU3HUECKUX SIBICHUH WU
NPOIIECCOB, JIeNaTh BBIBOJBI C UCIOIB30BAHUEM JCIYKTHBHBIX M MHIYKTHBHBIX YMO-
3aKJTFOYCHUM, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3AX (PU3NICCKUX BEITUYHH;
CaMOCTOSITENIbHO BBIOMpATh Croco0 perieHust yueOHou (u3nyeckoi 3amauu (cpaBHe-
HUE HECKOJIbKMX BapUAHTOB PEIlIeHUs, BEIOOP Hanbolee MOIXOSAIIEeTo ¢ yU€TOM caMmo-
CTOSITEITLHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBbie nccienoBarenLCcKHe 1eliCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK HCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,

IPOBOAMUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXKHBIN (pusmye-
CKHM KCIIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BAaHIE (PU3NYECKOTO SIBIICHUS;

OLIEHUBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJI€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIHpPOBaTh 00OOIIEHUS U BBIBOJBI IO pe3yibTaTaM MPOBEAEH-
HOT'0 HaOJIOICHUS, ONIbITA, UCCIIEI0BAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKkKe
BBIIBUTaTh MPEIIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh pa3IN4Hble METOAbl, MHCTPYMEHTHI U 3alpOChl NPU MOUCKE U OTOOpE WH-
dbopmaru WK JaHHBIX ¢ YI€TOM TPEIIOKEHHOM yueOHOU (DU3NYecKol 3a1aun;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBleHNs HHPOPMAIUN U HJI-
JIOCTPUPOBATh pellaeMble 3a7auld HECIOKHBIMU CXeMaMH, JAMarpaMMaMH, UHOU rpa-
buKoii 1 X KOMOMHALIUSAMHU.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

PII ®u3uka 7 -9



16

B XOJIe OOCYXJICHHS Y4eOHOTO MaTepuaia, pe3yabTaToB Jab0paTOpHBIX paboT u Mmpo-
€KTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U BBICKA3bIBATh HJICH, Ha-
IICJICHHBIC Ha PEIICHUE 3a/1a4H | MMOJIeP)KaHue 0JIaroKeIaTeIbHOCTH OOIICHNUS;
COTIOCTABJISITh CBOU CYXKJICHUS C CYKICHUSMHU JIPYTHX YYACTHUKOB JUasiora, oOHapy-
JKUBATh PA3JINYUE U CXOJCTBO MO3UIIUH;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

MyOTMYHO TIPEJICTABIIATh PE3YJIbTAThl BHIMIOJHEHHOTO (PU3UYECKOTO OMBITa (IKCIEPH-
MEHTA, UCCIICIOBAHUS, IIPOCKTA);

MOHMMATh M KCIIOJIh30BaTh MPEHMYINECTBA KOMAHIHOW M WHIWBHIYaJbHON pPabOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

MPUHUMATH IEJIM COBMECTHOM IEeSATEIIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS MO €€ J0C-
THKCHHIO: PACIIPEACTISTh POJIH, 00CYKIaTh MPOIECCHl U PEe3yJIbTaThl COBMECTHOM pa-
00TBI, 0000111aTE MHEHHUS HECKOJIBKUX JIFOIEH;

BBITIOJTHATH CBOIO YacTh PabOTHI, IOCTHTas KadeCTBEHHOI'O pe3yJbTaTa Mo CBOEMY Ha-
MIPABJICHUIO U KOOPAMHHUPYS CBOM JICUCTBHS C APYTUMHU WICHAMHU KOMAH/IbI,

OILICHUBATh Ka4€CTBO CBOETO BKJIAJa B OOLIMI MPOMYKT MO KPUTEPUSIM, CAMOCTOSITEIIb-
HO C(OPMYJTMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PEIICHHSI
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCS B PAa3IMUHBIX MOJAXOAAX MPUHATUSA PpELIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITENIbHO COCTaBJISATh aJTOPUTM pelIeHus (U3NYECKON 3a7aull WU IUIaHa HC-
CJIEZIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apry-
MEHTHPOBATh IIPEIaracMble BAPUAHTHI PEIICHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHAIbHBIA HHTELJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEJOCTUKEHMS) pe3ylbTaToOB JESATENIbHOCTH, Ja-
BaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBIOJHEHUS (HU3UUIECKOTO
MCCJIEIOBaHMSI WJIM NTPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENIbCTB, N3MEHMBILNXCS CUTYa-
11, yCTAaHOBJIEHHBIX OLUIMOOK, BOHUKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIOBHSM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJOBEKa B XOJE CIOPa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MPABO Ha OLIMOKY MpPU pelIeHur (U3NYECKUX 3aJad UM B YTBEp-
JKICHUSAX HA HAy4YHBIE TEMBI U TAKOE XKE IIPABO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koH1y o0yuenus B 7 KJjacce rnpeIMeTHbIE pe3ysibTaThl Ha 0230BOM YPOBHE JAOJKHBI OT-
pakaTh cOPMHUPOBAHHOCTH Y O0yUaIOLINXCS YMEHUI:
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® UCHOJB30BAThH MOHATHA: (U3NYECKHE M XMMHUYECKHE SBJICHUS, HAOIIOIEHNE, SKCIIEPH-
MEHT, MOJIeNIb, THIIOTe3a, CAUHHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKyJa, arperat-
HbI€ COCTOSIHMSI BellecTBa (TBEPAOE, KHUIKOE, Ia3000pa3HOe), MEXaHUUYECKOEe JIBUXKE-
HUEe (paBHOMEpPHOE, HEPAaBHOMEPHOE, NPSAMOJIMHENHOE), TPaeKTOpHs, pPaBHOAECHUCT-
ByIOIas cuia, Aedopmanus (yrnpyras, IIacTHYECKas), HEBECOMOCTh, COOOIAOIINECS
COCY/IbI;

e paznnyath gBIeHUS (IUddy3us, TEIUIOBOE IBMKEHNE YaCTHUL] BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJl C 3aKPEIUIEHHOW OCBIO BpalICHUs, llepeaada JaBJICHUs TBEPABIMU TeElla-
MM, )KUJKOCTSMH M Ta3aMu, aTMOc(epHoe JaBlieHHe, IJIaBaHue Tell, IPEBPALLCHUS Me-
XaHUYECKON PHEPIUM) IO ONHCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh IIPOSBIICHUE W3YYEHHBIX (PU3HUECKUX SIBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4ucClie (PU3MUECKHE SBICHUS B MIPUPOJIC: IPUMEPHI ABIKEHUS C PA3TIMYHBIMHA CKO-
POCTSIMHU B J)KMBOW U HEXHMBOW NPUPOE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE,
BIIMSIHAE aTMOC(EpPHOTO JaBJICHHS Ha )KMBOM OpraHu3M, IJIaBaHWE PbIO, phIYary B Teie
4eJI0BEKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B y4yeOHYI0, BBIJICIATh CYIlle-
CTBEHHbIE CBOICTBA (IPU3HAKU) (PUBUUYECKUX SBJICHUN;

® ONUCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCHONb3Yys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSS CKO-
pPOCTh, CHUJIa YIPYTOCTH, CUJIAa TSXKECTH, BEC Tella, CHJIa TPEHUs, AaBleHUEe (TBEPIOro
TeNa, KUAKOCTH, ra3a), BHITAIKUBAIOLIAS CHJIA, MEXaHHuYecKas padboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbl, KO3()(PUIUEHT MOIEe3HOro JAeHCTBUS MEXaHU3MOB, KHUHE-
TUYECKasi M TIOTCHIUAIbHAS SHEPTHs), IPU ONUCAHUHU MPABUIBHO TPAKTOBATh (hU3UUE-
CKUH CMBICII HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U €AUHUIbI (PU3NYECKUX BENIU-
YHH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;

e XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUECKUE SBJICHUS U MPOLECCHI, UCIIONIb3Ys MPaBH-
Ja CJIOXEeHUs cuil (BIOJIb OAHOU MpsiMoit), 3akoH I'yka, 3akon Ilackans, 3akoH ApxXu-
MeJia, MPaBUIIO paBHOBECHs pblyara (0J10Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH CO-
XPaHEHUsI MEXaHUYECKOW PHEPIUH, MpHU 3TOM JAaBaTh CIOBECHYIO (POPMYIHUPOBKY 3a-
KOHA U 3alMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHUE;

® OO0BSICHATH PU3NYECKUE SBJICHUS, IPOLECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEK-
CT€ CHUTyallUd NPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIBIATh MPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH O0bsICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOpPOW Ha
1-2 u3yuyeHHbBIX CBOICTBA (QU3NUYECKUX SBICHUM, PU3NYECKUX 3aKOHA WM 3aKOHOMEP-
HOCTU;

e pemarb pacuy€THbIE 3aJaud B 1—2 JEHCTBUS, UCIOJB3YS 3aKOHBI U (POPMYJIbI, CBS3bI-
Barolue (pU3MYecKrue BETUYMHBI: Ha OCHOBE aHallM3a YCJOBMS 3aJlayM 3alKChIBaTh
KpaTKoe yCJIOBHE, MOJICTABIATH (PU3NYECKHE BETUUYMHBI B ()OPMYIIBI U TPOBOJUTH pac-
4yEThl, HAXOJIUTh CIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JUIsl PEIlIeHUs 3a]a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYSHHOH (pU3MUecKol BeTMUMHBI;

® pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOKHO PELIUTh IPU MOMOIIN (PU3MUECKUX METO-
JIOB, B ONMCAHUU UCCIIEOBAHUS BBIICISATH MPOBEPSIEMOE MPEANOI0KEeHUE (THIOTE3Y),
pa3nn4aTth ¥ MHTEPIPETHUPOBATh MOJIYUYEHHBIH pe3ysbTaT, HAXOJIUTh OIIMOKH B XOj€
OTIbITA, JIEATh BBHIBOJIBI 110 €T0 Pe3yIbTaTaM;
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® [IPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes: (OPMYIIMPOBATH MPOBEPSIEMbIE MPEINOI0KEHNs, COOMPATh YCTAHOBKY U3 MpE-
JIO’)KEHHOTO 000PYAOBAaHHUS, 3aMKUCHIBAThH XO/1 ONbITa U (POPMYITHPOBATH BHIBOIbI;

e  BBHINOJHATH NPSAMBIC U3MEPEHHUSI PACCTOSIHUSA, BPEMEHHU, MACChl Tella, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusi IpUOOPOB C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

® [POBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BETMUYMHBI OT IPYroi c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM MOBEPXHOCTEN TENl U HE3aBUCHMOCTH CHIIBI TPEHHSI OT TUIOIIAAN COTIPUKOC-
HOBEHHUS T€J, CUJIbl YOPYTOCTH OT YJJIMHEHUS IPYKUHBI, BHITAJKUBAIOLIEH CUJIBI OT
00b€Ma MOrpy>KEHHON YaCTH Tela M OT IVIOTHOCTH KUJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTHU Tela, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBHIl IJIaBaHUS Tel,
YCIIOBHI paBHOBECHS phlyara U OJOKOB), y4aCTBOBATh B TUNIAHUPOBAHUH y4eOHOTO HC-
CJIeI0BaHMs, cOOUpaTh YCTAHOBKY U BBIMOJHATH U3MEPEHUs, CIEAys MPeII0KEHHOMY
iany, (PMKCUPOBATh PE3yNIbTAThl MOJYYCHHON 3aBUCHUMOCTH (DU3MUYECKHX BEIHYUH B
BU/JIE MPEJIOKEHHBIX TaOIUI U rpaduKoB, JeNaTh BBIBOJBI MO PE3yJbTaTaM HCCIEN0-
BaHUS;

® MPOBOJUTH KOCBEHHBIC U3MEPEHHS (PU3NYECKUX BETUYHUH (IUIOTHOCTH BELIECTBA KU -
KOCTH M TBEPJOTrO Teja, Cujla TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BHITAIKUBAIO-
m1asi Cuia, IeUCTBYIONIAs HA MOTPY>KEHHOE B JKUIKOCTH TeN0, KOd()PUIIMEHT moIe3Ho-
ro JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIENysl NPEIIOKEHHOM MHCTPYKLUMH: MPU BbI-
MOJIHEHUHU U3MEPEHHUI COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYHCIISATH 3HAUE-
HUE UCKOMOM BEIMYUHBI;

e coOmoaTh MpaBWiia TEXHUKU 0€30MacHOCTH IMpH paboTe ¢ 1abopaTOpHBIM 000PYI0-
BaHUEM;

® yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI, TEPMO-
MeTp, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapoMeTp, pblyar, NOJIBUKHBIN U HETIO -
BUKHBIHM OJIOK, HAKJIOHHAS TJIOCKOCTb;

®  XapakTepu30BaTh NPUHLUIIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCT-
POMCTB ¢ OMOpON Ha X onucaHus (B TOM YHCIIe: MOAIUIHUKN, YCTPOMCTBO BOIOMIPO-
BOJIa, TH/IPABIMYECKUN Tpecc, MAaHOMETP, BHICOTOMED, OPIIHEBOW HAcCOC, apeoMeTp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAX (PM3MYECKHUX SIBICHUN M HEOOXOAMMbIE (pU3NUYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAUTH MPHUMEPHI (HAXOIUTh HHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIONb-
30BaHUA (PU3NYECKHUX 3HAHUU B MOBCEAHEBHOM XKHU3HU 1JI oOecredeHnst 0e30MacHOCTH
npu oOpaleHuy ¢ mpudopamMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 3/10pPOBbs
U COOJIIO/IEHNS HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLEH Cpee;

® OCYILECTBJIATh OTOOP MCTOUYHUKOB MH(popManuu B VMIHTEpHETE B COOTBETCTBHH C 3a-
JAaHHBIM TTIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOUINXCS 3HAHUM M IyTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHUKOB BBIAENSITh HHGOPMAIUIO, KOTOpas SIBISIETCA MPOTUBOPEYUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

® CIIOJIB30BATh NP BBHIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(bu3NYEeCKOro cojepaHusi, CIIpaBOUYHble MaTepHalibl, pecypchl ceTh VHTepHeT, Bia-
JIeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALIUU U3 OJTHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

e C03/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MHPOpPMAIMKN (PU3UUECKOTO COJIEpPKaHUs, B TOM YHCIE IMYOJUYHO AeNaTh
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KpaTKHe COOOIICHHSI O Pe3y/IbTaTax MPOEKTOB WM YYeOHBIX UCCIICIOBAHUM, TIPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh U3yYEHHBIN MOHATUIHBIN anmapat Kypca (GU3UKH, COITPOBOXK-
JIaTh BBICTYIUICHUE MIPE3CHTAIINCH;

IIPU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEIOBAHUM paclpenessTh 00S3aHHOCTH B
rpynme B COOTBETCTBHUH C ITOCTABJIIEHHBIMU 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUH, aJeKBaTHO OICHUBATh COOCTBEHHBIH BKJIAQJ B JEATEILHOCTh I'PYIIBI, BHI-
CTparBaTh KOMMYHHKAaTUBHOE B3aMO/ICICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K konmy o0yuenus B 8 Kiiacce npeIMeTHbIE pe3ysIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OT-
paxkaTb c()OPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

MCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIECTBA, KPUCTALIMYECKUE U aMOp(HBIE Tena, Ha-
CBILLICHHBI U HEHACBIIEHHBIN Nap, BIAXKHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, AIEKTPUUECKOE
110JI€, IPOBOJIHUKHU U JTUAJIEKTPUKU, TOCTOSIHHBIM 3JEKTPUUECKUN TOK, MAarHUTHOE TO-
ze;

pa3iuyaTh ABIEHUs (TEIIOBOE paCUIMpEHUe U CKaTHe, TeIIonepeaaya, TemIoBOe paB-
HOBECHE, CMaulBaHUeE, KallWJUISIPHBIC SIBJICHUS, UCIIapEHUE, KOHAEHC Calus, TIaBICHHE,
KpucTaJIn3anus (0TBepAeBaHue), KUIIEHHUE, Terionepenaya (TemIonpoBoAHOCTb, KOH-
BEKIIMsI, M3IYYCHUE), DJIEKTPU3ALUS TEJ, B3aUMOJACHCTBUE 3aps/iOB, ACHCTBUS JIIEK-
TPUYECKOI'0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MArHUTOB, AEHCTBHE Mar-
HUTHOTO TOJISl HA MPOBOJAHUK C TOKOM, JIEKTPOMArHUTHAs MHIYKIUS) TIO OMUCAHUIO
UX XapaKTepHBIX CBOMCTB W Ha OCHOBE ONBITOB, AEMOHCTPHUPYIOUINX JaHHOE (U3nde-
CKOE SIBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Hclie pu3ndecKue SBICHUS B MPHUPOJIe: TOBEPXHOCTHOE HATSHXKEHUE U KAIMILISp-
HBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUpoJie, nanydeHue CoiHIa, 3aMep3aHue BO-
N0€MOB, MOpcKkHe Opu3bl, oOpa3oBaHHE pPOCHI, TyMaHa, MUHEs, CHEra, 3JEKTPUUECKUe
SBJICHUS B aTMocdepe, JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMIIH,
npeiid MoarCcoB, PO MArHUTHOTO TIOJIS U1 )KU3HU Ha 3emile, MOJSPHOE CUSTHUE, TTPU
ATOM IEPEBOAUTH NMPAKTHUECKYIO 33j]auy B y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOM-
cTBa (MPU3HAKK) (PU3UUECKUX SIBICHUM;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIEpaTypa, BHYTPEHHS SHEPTUsl, KOJIMUYECTBO TEIUIOTHI, YAEIbHas Tel-
JOEMKOCTh BEIECTBa, y/elbHas TEIUIOTa IUIABJIEHUs, YAelIbHas TeIIoTa mapooodpaso-
BaHUs, yJelibHas TEIUIoTa CropaHus TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOr0 ACUCTBUS Te-
IUIOBOM MAIIMHBI, OTHOCHUTEJIbHAS BJIAXKHOCTh BO31YXa, JJIEKTPUUYECKUHM 3apsi, CHUila
TOKA, JJIEKTPUUYECKOE HAIPSKEHHUE, COMPOTUBIICHNE TPOBOJHHUKA, YEIbHOE COMPOTHUB-
JIeHHEe BElIEeCTBA, paboTa W MOIIHOCTh JIEKTPUUYECKOIO TOKa), MPH OMUCAHUU Mpa-
BUJIbHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIOIb3YEMbIX BEIMYMH, OOO3HAYEHHS U
€IMHUIIBI (PU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (hru3nye-
CKYIO BEJIMUMHY C IPYTUMU BEIMUYNHAMU, CTPOUTH IpaQUKU U3YYEHHBIX 3aBUCUMOCTEM
(bu3MUeCKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SABJICHUS U MPOIECCHI, UCIIOIb3YS OCHOB-
HBIE MOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUU CTPOCHHUS BEUIECTBA, MPUHIIUI
CYNEPIIO3UIMM TOoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsjia, 3aKOH
Owma aig ydactka 1enu, 3akoH Jxoyns—JIeHia, 3aKkoH coOXpaHeHHUs! SHEPTHH, TPU ITOM
JlaBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTeMAaTHYECKOE BbIpa-
JKEHUE;
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e OOBACHATH (pU3MUECKHUE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYa-
IUH [PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-CIIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB C OMOPOM Ha 1—2 M3ydeHHBIX
CBOWCTBA (PM3NYECKUX SBICHUN, PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pewarh pacu€THbIC 3a7auu B 2—3 NEHCTBUSA, UCHONB3Ys 3aKOHBI M (OPMYJIbI, CBSI3bI-
BalolIMe (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHSA 33JayM 3alUChIBATh
KpaTKoe YCIIOBHE, BBISBIATh HEJIOCTATOK JAHHBIX JUIA PELICHHUS 33/1a4M, BHIOMpATh 3a-
KOHBI U (pOopMyJIbl, HEOOXOAUMBIE JUIsl €€ pelIeHus, IPOBOIUTh PacuéThl U CPAaBHUBATH
NOJy4eHHOE 3HaYeHHE (PU3NIECKOI BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PELIMTH MPHU MOMOLIM (PU3HUECKUX METO-
JI0B, HUCIIOJIb3ys OIMCAHHUE MCCIENOBAaHUSA, BBIIEIATh IIPOBEPSIEMOE IPEAIIONIOKEHUE,
OLICHMBATh [IPaBUJIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0BaHMs, 1E1aTh BHIBOJIBI;

® [IPOBOJUTH ONBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUECKHX CBOWCTB
TeNn (KanWUISIpHBIE SIBICHUS, 3aBUCUMOCTh JABJIEHUS BO3[yXa OT €ro o0béMa, Teme-
paTypbl, CKOPOCTH MPOLIECCA OCTBIBAHUS U HArPEBaHMsI IIPU U3JIy4YEHUU OT LIBETA U3ITY-
yaromiel (ImoriounaroIiei) NoOBEpXHOCTH, CKOPOCTh UCHapEHUsl BOJbI OT TEMIIEpaTypbl
KUAKOCTH U IUIOIIAIU €€ IOBEPXHOCTH, JIEKTPU3ALUsA TEl U B3aUMOJECHCTBHUE DIICK-
TPUUECKUX 3apsiI0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allUsl MarHUT-
HBIX II0JIEH TOCTOSIHHBIX MarHUTOB, JEMCTBHMSI MArHUTHOTO IIOJIsI HA IIPOBOJHUK C TO-
KOM, CBOICTBa 3JIGKTPOMAarHuTa, CBOMICTBa 3JIEKTPOJBUIraTelisl MOCTOSIHHOIO TOKA):
(bopMynHupoBaTh MPOBEpsieMble NPEANONI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEH-
HOT0 000pY/JI0BaHMsI, OIIMCHIBATh X0/ OIbITAa U (POPMYJIMPOBATH BBHIBOJIBI;

e BBINOJHATH IPSMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHOM BJIAXXHOCTU BO31YXa,
CHJIBI TOKA, HAIIPSDKEHUsI C MCIIOJIb30BAHNEM aHAJIOIOBBIX PUOOPOB U IaTYUKOB (HPU3H-
YECKHX BEJIMYUH, CPAaBHUBATH PE3YJbTATHI M3MEPEHHUH C YYETOM 3a/JaHHOU aOCONIOT-
HOM MOTPEIIHOCTH;

® [POBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYUHBI OT APYroil ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YACIBHOIO COIPOTHUBIICHUS BELECTBA
IIPOBOJHMKA, CUJIbI TOKA, UYLIET0 Yepe3 MPOBOJHUK, OT HAMPSKEHUs Ha IPOBOJIHUKE,
UCCIIEJOBAHNE TI0CIIEIOBATEIBHOTO W IApaJUIEIBHOTO COEJUHEHWM MPOBOJIHUKOB):
IUIAHUPOBATh UCCIIEJOBaHUE, COOMPATh YCTAaHOBKY U BBINOJHITH U3MEpPEHUSs, CIeays
IpPEeUI0KEHHOMY TUIaHy, (PMKCUPOBATh Pe3ysbTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJIE
TabJIMI ¥ TpauKoOB, 1e€JaTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

® [IPOBOJUTH KOCBEHHbIC M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOLTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeays Ipen-
JIO’)KEHHOW MHCTPYKLUU, ¥ BBIYUCIIATH 3HAYCHUE BEJTUYHHBI;

e CoONIO/IaTh MpaBWJIa TEXHUKU OE30MAaCHOCTH MpHU padoTe ¢ JabopaTOPHBIM 000pYI0-
BaHUEM;

® XapaKTepu3OBaTh MPUHIMIBI JIEHCTBUA H3YyYEHHBIX MPUOOPOB M TEXHUUECKUX YCT-
PONCTB ¢ OMOPOH Ha MX ONUCAHMSA (B TOM YHCIE: CUCTEMA OTOIUIEHMS IOMOB, TUTPO-
MeTp, mapoBasi TypOMHa, aMIIEpPMETP, BOJBTMETP, CUETUUK SIEKTPUUYECKON SHEPIuu,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTelbHbIE AJIEKTPOIPUOOPH (TIpUMEpHI),
JNEKTPUYECKUE TPEAOXPAHUTENH, DJIEKTPOMATHUT, JJIEKTPOABUTATENb MOCTOSHHOTO
TOKa), UCTIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX ABICHUN U HEOOXonuMble (pu3nye-
CKH€ 3aKOHOMEPHOCTH;
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pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTENIbHBIE IPUOOPHI 10 CXe-
MaM U CXE€MaTHYHbIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETp, TUT-
pOMETp, ABUraTelb BHYTPEHHEIO CrOpaHHs, 3JIEKTPOCKOI, PeocTaT), COCTaBIATh CXe-
MBI DJIEKTPUYECKHUX LENEH C MOCIEA0BATEIbHBIM U NTapaJICIIbHBIM COSUHEHUEM dJle-
MEHTOB, pa3/inyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LETEH;
NPUBOAUTH MPUMEPHI (HAXOAUTh MH(DOPMAIMIO O MPUMEPAX) MPAKTHYECKOTO UCTIONb-
30BaHUs (PU3NUECKUX 3HAHUH B TIOBCEIHEBHOM KU3HH JUIsl oOecrieueHus: 6€301acHOCTH
npu oOpaleHuy ¢ npudopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 3/10POBbs
U cOOJIIOICHNSI HOPM 3KOJIOTMUYECKOTO MTOBEICHUS B OKPY’KaIOIEH cpene;
OCYILECTBIIATh MOUCK MH(pOpManuu pu3n4eckoro cojaepxanus B lHTepHere, Ha OCHO-
B€ MMCIOIIMXCS 3HAHUN U IIyTEM CPABHEHMS ONOJIHUTEIBHBIX UCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOPAst SBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBIIIOJTHEHUH YYEOHBIX 3aJJaHUH Hay4yHO--MIONYJISIPHYIO JIUTEPATyPy
(u3NYECKOro CojepXk aHus, CIPaBOUHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, Bia-
JIeTh NMpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MHPOPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIC NMUMCbMEHHBIE U KPAaTKUE YCTHbIE COOOLIeHMs, 0000Imas HH-
dopmMannio U3 HECKOJIbKUX UCTOUHUKOB (PU3NYECKOTO COJIEPKaHMs, B TOM 4YHUCIe My0-
JIMYHO INPEACTABIATh PE3YJIbTAThl IPOECKTHOW MJIM MCCIIEIOBATEIbCKON JEATEIbHOCTH,
IpU 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YUYECHHBIH MOHATUHHBIN anmapar Kypca (pU3MKH,
COIPOBOXAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IpY BBIIOJHEHUU YYEOHBIX NPOEKTOB M HCCIIECAOBAHUM (PM3UYECKUX IPOLIECCOB pac-
npeaensTh 0043aHHOCTU B IPYIIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJjayaMH, Clie-
JIUTh 3 BBIIIOJIHEHUEM IUIAHA ICUCTBUN U KOPPEKTUPOBATH €r0, aJICKBaTHO OLICHUBATh
COOCTBEHHBIN BKJIAJ B JIESATEIbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3au-
MOJIeHiCTBUE, MPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOHQIUKTHI.

K koH1y o0yuenus B 9 kiacce npeMeTHbIE pe3ysibTaThl Ha 0230BOM YPOBHE JAOJKHBI OT-
paxarb chOpMHUPOBAHHOCTh y 00YHAIOIINXCSl YMEHHUH:

UCIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUabHas TOUKA, TPAEKTOPUS, OTHOCH-
TEJIbHOCTh MEXaHMUECKOT0 JBMKEHUS, ledopmanus (ynpyras, miacTudeckas), TpeHHe,
[IEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, abco-
JIOTHO TBEPJIOE TEJNO, LEHTP TSHKECTH TBEPJOIO Teja, paBHOBECHE, MEXaHUYECKUE KO-
neGaHus U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JaJIbHO30PKOCTh, CIIEKTPhI UCIyCKa-
HUA U IIOTJIOIICHUA, am)(ba-, Oera- u ramMmma-us3JIydCHusA, U30TOIIbl, AACPHAsdA SHCPICTH-
Ka;

paznuuath SiBIeHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJIUHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKEHHE, CBOOOIHOE Ma/ICHHUE Tell, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJEHCTBHE TeJ, PEaKTHBHOE IBM)KEHHUE, KoseOa-
TeIbHOE JBUKEHHE (3aTyXalolllue W BBHIHYXKICHHbIE KOJeOaHus), pe30HAHC, BOJHOBOE
JIBIDKEHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE paclpoCTpaHeHHE, OTPAKEHHE U Mpe-
JIOMJICHHE CBETa, MIOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3joKeHHe OeJoro cBera B
CHEKTp U CIOXKEHHE CIEKTPaIbHBIX LIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAs PaJlloaK-
THUBHOCTbH, BOSHUKHOBCHUEC JIMHEHYATOTO CIICKTpa I/ISJIy‘—IeHI/ISI) 10 OIMMMCAHUIO UX XapaK-
TEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3NUECKOE SBJIE-
HUE,

pacrio3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKaoleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIUBBI U OTJIHBBI, ABHKCHHE IJIAHET
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ConHeuyHOM cUCTeMBl, PEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHUE, CEICMUYECKHUE BOJIHBL, IlyHaMH, X0, [[BETA TeJl, ONTHYE-
CKHE SIBJICHUS B MIPUPOJIE, OMOIOTHYECKOE JICHCTBHE BUJUMOTO, YIbTPa(PHOIETOBOTO U
PEHTI€HOBCKOT'O U3JTyYEHHUH, €CTECTBEHHbIN paJinOaKTUBHBIN (OH, KOCMUYECKHUE JIy4H,
paZiOaKTUBHOE U3JIYy4YEHHE NPUPOAHBIX MUHEPAJIOB, ACUCTBUE PaJMOAKTUBHBIX U3IY-
YeHUI Ha OpPraHu3M YelloBeKa), IPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/a4y B yuel-
HYIO, BBIJICIIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX SIBICHUIA;

® ONUCHIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTb Tejla NPH HEPaBHOMEPHOM JIBUKEHUHU,
YCKOpEHUE, MEpPEMEILEHNE, MyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIMAJIbHAS SHEPTUs CKATOM MPY)KUHBI, KUHETUYECKast
DHEPTUs, TOJHAS MEXaHWYeCKas YHEepPrus, MepUoJl U 4acToTa KoJeOaHuH, ITMHA BOJI-
Hbl, FPOMKOCTb 3BYKa M BbICOTAa TOHA, CKOPOCTh CBETA, MIOKA3aTeNb MPEJIOMIICHUS Cpe-
JIb1), TIPY OTICAaHUM NPAaBWIBHO TPAKTOBATh (PM3UUECKUN CMBICIT UCIIONB3YEMBIX BEIIH-
YUH, 0003HAUYEHUS W EAUHULBI (PU3UYECKUX BEJIWYMH, HAXOAUTh (OPMYJIbI, CBS3bI-
BAaIONIME JaHHYIO (PU3UYECKYI0 BEIHMYMHY C APYTUMH BEITHYWHAMH, CTPOHUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYMH;

® XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHUsI HEPIMU, 3aKOH BCEMHUPHOI'O TITOTEHUS, MPUHLUI CYNEPHO3ULMU CHII,
HOPUHIUI OTHOCUTENbHOCTHU [ 'anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHUs 3apsii0BOr0 U Macco-
BOT'0 YHCEJI NPH AJEPHBIX PEAKIMAX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3a-
KOHA U 3aliChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

e OOBACHATH (pU3MUECKHE MPOLIECCH U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYa-
U MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO--CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX LIaroB C ONMOpPoil Ha 2—3 M3Y4YEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiarh pacu€THbIE 33]ja4M (OMUPAIOLUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCTIONb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUECKIE BEIMUMHBI: HA OCHOBE aHaJIM3a ycllo-
BUS 3a/1a4M 3aIMCHIBaTh KPaTKOE YCJIOBHE, BBISBIISTH HEJIOCTAIOIINE UM N30BITOYHBIE
JTaHHbIE, BEIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE I PELIeHUs], TPOBOJIUTH pac-
4ETHI U OLEHUBATh PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYeHUsl (PU3NUECKOM BETMUUHBL;

® pacrno3HaBaTh IPOOJIEMBI, KOTOPHIE MOKHO PELIUTh IPU MOMOIIU (PU3MUECKUX METO-
JIOB, HUCIIONIb3Yys ONMCAHHWE MCCIENOBAaHUS, BBIIEIATh IPOBEPSIEMOE IPENIIONIOKEHUE,
OLICHMBATh MPAaBUJIBHOCTH MOPSAKA MPOBEIEHUS UCCIEI0BAaHUS, J€JIaTh BBIBOJABI, WH-
TEPIPETUPOBATH PE3yIbTAThl HAOIIOAEHUHN U OIIBITOB;

® [IPOBOJUTH OMBITHI MO HAOIIOACHHUIO (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojnebaHuil NpyKMHHOTO MagTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTb OT aMILTUTY/bl MaJIbIX KOJIEOaHUM, MPSIMOJIMHEHHOE pacpOCTpaHEHNE
CBETa, Pa3NIoKEHHE OEJIOro CBETa B CHEKTP, U3yUeHHE CBOMCTB M300pakeHHUs B IUIOC-
KOM 3€pKajie ¥ CBOMCTB M300pakeHHs MpeMeTa B coOMparoiiell TuH3e, HaOI0IeHe
CIUIOIIHBIX M IMHEHYaThIX CIIEKTPOB U3IYUEHHs): CAMOCTOSTEILHO cOOUPATh YCTaHOB-
Ky 13 U30BITOYHOrO Habopa 000PYOBaHMUS, OMUCHIBATh XOJ] ONbITA U €T0 PE3YJIbTaThl,
(bopMyIHpOBaThH BHIBOJIBI;
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® [IPOBOJIUTH IPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHHIA, OTpEICIIsis CpeiHee 3Ha-
YeHHE U3MEPSeMO BeIMUMHBI ((POKYCHOE PACCTOSIHHE COOMpArOIe JIMH3bI), 000CHO-
BBIBaTh BHIOOD crtoco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTH HCCIICIOBAHHE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCHOJIH30BAHHUEM
OpSAMBIX U3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHU IpU PaBHOYCKOPEHHOM JIBHKE-
HUU 0e3 HayaJIbHOM CKOpPOCTH, NEepuojAa KojeOaHWN MaTeMaTH4YeCKOro MasTHHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPAKECHHS CBETA OT yIJIa MAJCHUS U yIJia MpejaoMIie-
HUS OT yIJia MaJieHus): IIIaHUPOBaTh UCCIEA0BaHNE, CAaMOCTOATEIbHO COOUpPATh ycTa-
HOBKY, (PMKCHUpPOBATh PE3yJAbTaThl MOJTYYEHHOW 3aBHCUMOCTH (DM3NYECKUX BEIUYHMH B
BU/JIE TaOnHIl U TpauKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BAHUS;

® [IPOBOJIUTH KOCBEHHBIC U3MEPEHUs (PU3MUECKUX BEIHUYUH (CPETHSSI CKOPOCTh M YCKO-
peHue Tena Mpu paBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOIHOTO MAACHHS, KE-
CTKOCTb MPYKUHBI, KO3(PPUIIMEHT TPEHUS CKOJIbKEHUS, MeXaHN4ecKas padoTa U MOII-
HOCTh, YacTOTa M IMEPHOJ KOJICOAHWH MaTeMaTHYeCKOro M MPYKUHHOTO MAasTHHUKOB,
ONTHUYECKasl CUJIa COOMpAIOIIEeH JIMH3BI, PAIMOAKTUBHBIN (OH): TIAHUPOBATH U3MEpe-
HUS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBHINOJNHATH WU3MEPEHUS, CIEAys
MPEJIOKEHHOW UHCTPYKIIMH, BBIYUCIIATH 3HAUEHUE BETMUMHBI U aHAITU3UPOBATH MOJY-
YEHHBIE PE3YJIBTAThI C YIETOM 3aJJaHHOM MMOTPEITHOCTH U3MEPEHUH;

e coOmoaTh MpaBUiia TEXHUKU 0€30MacHOCTH IMpH paboTe ¢ 1abopaTOpHBIM 000PYI0-
BaHHEM;

® pas3nuyYaTh OCHOBHBIC NPU3HAKK H3YYCHHBIX (DU3MUECKUX MOJENei: MaTepuanbHas
TOYKa, a0CONMIOTHO TBEPOE TEJIO0, TOUCYHBI NCTOYHUK CBETA, JIyY, TOHKas JTUH3a, Ia-
HETapHas MOJIEJIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SIApa;

®  XapakTepu30BaTh MPUHLMUIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCT-
POMCTB C OMOPOW Ha MX OMHCAHUS (B TOM YHCIE: COUAOMETP, NaTYMKHU IOJOKCHHS,
pacCTOSIHUS U YCKOPEHHSI, PaKeTa, 9X0JIO0T, OYKH, TIEPUCKOII, oTOoarmapaT, ONTHIECKHE
CBETOBO/Ibl, CHEKTPOCKOII, I03UMETp, kKamepa BuiibcoHa), ncnomnb3ys 3HaHUSA O CBOMCT-
Bax (M3NYECKUX SBJIEHUI U HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

® UCHOJb30BATH CXEMBbl U CXEMaTHYHbIE PUCYHKH M3YyYEHHbBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTHYECKUX IMPOLECCOB MPH PEHIEHUH y4eOHO--
NPaKTUYECKUX 3aJad, ONTUYECKUE CXEMBI /ISl TOCTPOCHHUS M300paKeHUH B INIOCKOM
3epKajie U coouparolei JTuH3e;

® [IPUBOAUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO HCIOIb-
30BaHUS (PU3MUECKUX 3HAHWH B TIOBCETHEBHOM KU3HU JUIsl 0OecrieueHus: 6€301acHOCTH
npu oOpaleHuy ¢ mpudopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHUS 3/10pPOBbS
U COOJTIOZICHUST HOPM DKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpene;

® OCYILECTBJIATH MOMUCK MH(popMaruu ¢u3ndecKkoro coaepxkanus B MHTepHere, camo-
CTOSITENIBHO (OPMYJIUPYSl MOMCKOBBIA 3ampoc, HaXOAUTh IMYTH OIpPENeNIeHUsl JOCTO-
BEPHOCTH TIOTyYeHHOH MH(OpPMAIK HAa OCHOBE UMEIOIINXCS 3HAHUW W JOTIOTHUTEb-
HBIX UCTOYHHKOB;

®  WCIOJB30BATh MPH BBHINIOJHEHUN YUEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATYPY
(GU3NIeCKOro comepKaHus, CIPaBOYHBIE MaTepHalbl, pecypchl cetn MHTepHeT, Bia-
JIeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALUU U3 OJTHOU
3HAKOBOW CUCTEMBI B JIPYTYIO;

e C03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLIEHHSI Ha OCHOBE MH(pOpMaIun
U3 HECKOJIbKUX MCTOYHHKOB (PH3MUECKOTO COMAEPKAHUS, IMyOJIHMIHO MPENCTABISATh pe-
3yJIbTaThl IPOSKTHON MIIM MCCIIEOBATENIBCKOM A€ATENbHOCTH, IPU 3TOM I'PaMOTHO HC-
M0JIb30BaTh U3YYEHHBIH MOHITUHWHBIN anmapar u3ydaeMoro pasjena (U3HK{d U COTpo-
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BOXKIATh BBICTYIIJICHHE MpE3eHTAalMel ¢ y4€TOM O0COOCHHOCTEH ayJUTOPUU CBEPCTHH-
KOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4yecTBo 4yacoB DJ1eKTpO e o-
Ne HaumeHoBaHue pa3/ieioB U TeM NMPO- ACKTPOMHHbIe (PP
Kourpoasubie JlaGoparopubie  Bbie) 00pazoBaTe/bHbIE
n/n rpamMMbl Bcero
padoThbI padoThbI pecypcbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2 - -
H3HKa - HayKa O HpHpoae https://m.eds00.ru/7f416194
1.2 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 1 - - bubmorexa HOK
' ya A https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. o - 2
3 FIBHHACCKHE BETIIHIbL 3 https://m.edso00.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemiecTa 1 - - bubmorexa HOK
' P https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICUCTBUE YaCTHIL BEIIle- 5 bubnunoreka [JOK
' CTBa https://m.edso00.ru/7f416194
bubmuoreka [JOK
2. A 2 - -
3 TPETHTILE COCTOMIIE Bemectna https://m.edso00.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmorexa [IOK
3.1 M 4 - .
CXAITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
3.2 WNueprus, macca, TIIOTHOCTH 9 1 3 bu6mmorekxa [IOK
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https://m.edsoo0.ru/7f416194

bubmuorexa [JOK
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33 Cuna. Braer o 10 3 https://m.edso0o.ru/7f416194
Hroro mo pazueny 23
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbLIMU 3 bubnuotexa [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 flaprertne xiKoCTH 3 ) https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOC AaBICHHC > ) https://m.edso00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 9 5 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazueny 20
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 2 -
> aboTa M MOUHOCTS https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hlpocrere MexarmsMbI 6 2 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 ) https://m.eds00.ru/7f416194
Hroro no pazgeny 12
[ToBTOpeHue 2 -
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC
KoanuecTBo yacos JyeKTpOHHbIE (HU(po-
HaumeHnoBaHue pa3je/ioB U TeM Mpo-
Ne ni/m Konrpoabnsie JlaGoparopubie  Bbie) 00pasoBaTejbHbIE
TpPaMMbI Bcero
padoThI padoThI pecypchl
Pa3gen 1. TensioBble IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB 3 ) ) https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terosere mpoueccht 25 2 4 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIeKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 5 bubnuoteka [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN ANEKTPUYECKUI TOK 20 2 5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 7 - -
ATHITTHDIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
. 1 1
24 IICKTPOMATHHTHAS HH Ay KLU > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 38
[ToBTOpEHHE 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 10
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9 KJIACC

28

HaumeHoBaHue pa3esioB U TeM MPoO-

KoaudecTBO 9acoB

duekTpoHHbIe (LHdpo-

Ne i/ Kourpoabnsie JlaGoparopubie  Bbie) 00pasoBaTebHbIE
rpaMMbI Bcero
padoThI padoThI pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOe ABHXKCHHE U CITOCOOBI €ro 14 1 1 bubmnoreka IIOK
' OIKCaAHMS https://m.edso00.ru/7f41a4a6
. bu6mmoteka [IOK
1.2 B 1 1 2
SanmoAeHcTBIe TeX 6 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1. 1 1 -
3 3aKOHLI COXpaHCHHS 0 https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Pa3nen 2. Mexann4yeckue K0J1e0aHUS M BOJHBI
bu6mmoteka [IOK
21 Mexarieckue koebars ! . https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M . 8 1 -
CXAHHHCCKHE BOHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 3. CBeroBrbIe IBJIEHHUS
bu6nuoreka [IOK
3.1 4 - 1
3AKOHEI PACTIPOCTPAHCHILS CBCTa https://m.edsoo.ru/7f41a4a6
3.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 - 1 bubmmorexa [TOK

https://m.edsoo.ru/7f41a4a6
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3.3 BoJiHOBEIE CBOWCTBA CBETA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny

15

Pa3znen 4. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

41 DNEeKTPOMArHuTHOE IOJI€ U SJIEKTpOMar- 6 i bubnuorexa [HOK
' HUTHEIE BOJIHEI https://m.edso00.ru/7f41a4a6
Htoro no pazneny 6
Pa3zgea S. KBaHnToBbIe sIBJICHUS
bubnuorexa [JOK
A1 7 1
> CTpoCHHE ATOMA H ATOMHOIO S1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 a 1 2
5 JIEpHbIE peakuu 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 i bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10
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