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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTIO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl pabouelt mporpaMMbl BOCIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Duzmkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCSd W OpraHu3alui0 H3yYeHHUS
Gu3MKU Ha NeSITeNbHOCTHOW OCHOBE. B mporpamme mno ¢usuke y4yuThIBaIOTCS
BO3MOKHOCTH y4yeOHOro mpeamera B peanuzauuu Tpeboanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Iporpamma no ¢u3uke ycraHaBIUBaeT paclpeeseHue yueOHOro Marepuana
1o rogam o0y4yeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma 1o ¢usnke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pH3nUYecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, OMoIoTruei, acTpoHOMHEH U (puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIsACT HaubOoyee SICHbIE
o0Opa3sibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh Croco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3HYECKOTO OOpa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHusA COCTOMT B (POPMUPOBAHHWHM €CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTEpEeca K HayKe Yy 00y4aroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMU KOMIETECHTHOCTSIMH, XapaKTePU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UWHTEPHPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JI0KA3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompeneneasl B Konmenmuu mnpenomaBanus ydeOHOTO mpenMera «Dusmka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX
OCHOBHBIE  00I11€00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPXKAEHHON pelieHueM



Komnerun MunucrepctBa npocseienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadpst 2019 r. Ne T1IK4BH).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBJICHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJIbLHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(decCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeaeH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6H1€FO O6pa30BaHI/I5[ o0OecreynBaeTcs peIICHUEM CICAYIOMINX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIIMX pacu€THBIX 3amad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOII01aTh MPUPOHBIC SBICHUS U BHITIONHATH OMBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Heneno).
[Ipennaraemsiii B mporpamMmme o Gpu3nke nepeveHs 1abopaTOPHbIX pabOT U OIBITOB
HOCUT PEKOMEHJATENIbHBIA XapakTep, Y4YWUTENb JIelaeT BHIOOp MPOBEICHUS



1a00paTOpPHBIX PabOT UM OMBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIUCKa IKCIEPUMEHTAIBHBIX 3aJJaHUi, MpeIjiaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aMeHa Mo (pU3HKeE.



COILEPKAHUME OBYYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka O mnpupone. JSBnenHus npuponabl. PU3UYECKUE SBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIICKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BeaUUUHbL. V3Mepenue ¢usznueckux BeaMuMH. DuU3NUYecKHe
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHHII.

Kak ¢usuka wu jgpyrue ecTecTBEHHbIE HAyKM  H3Y4YalOT  MIPUPOIY.
EcTtecTBeHHOHAYUHBIN METO/ MO3HAHUS : HA0JIIOICHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA,
BBIJIBMOKEHHE THUIOTE3, OKCIEPUMEHT IO TMPOBEpPKE TUIMOTE3, OOBSICHEHUE
HaOroaeMoro siBjeHus. Onucanue PU3nUecKux sIBICHUN ¢ TTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JIEKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®dusznueckue NPUOOPHI W MPOIEAYypa MPSIMBIX HW3MEPEHUN aHAJOTOBBIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue EHbI IeIEeHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.

2. H3MepeHune paccTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHue TeMnepaTypsl IpU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYMKA

TEMIIEPATYPBI.
6. lIpoBemenue wucciaenoBaHUS MO MPOBEPKE THUIIOTE3BI: JAJBHOCTH IOJETA
HIapvKa, myIneHHOT0 TOPU30HTAIBHO, TeM OOJIbIIE, YeM O0JIbIIe BHICOTA MTYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKAa3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne 4yactull BeniecTBa. CBSI3b  CKOPOCTH  JBUKEHUS YacTUIl C
TeMriepatypoil. bpoyHoBckoe aBwkenme, auddysus. BzamMomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B, XKUIKOCTEM M TBEPIBIX
(kpucTaminyeckux) Tell. B3auMOCBsI3b MEXIy CBONCTBAMH BEUIECTB B Pa3HBIX
arperatHbIX COCTOSIHUSIX M KX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmronenue siBaeHUM, OOBSICHAIONIUXCS MPUTSXKEHUEM WM OTTaJIKUBaHUEM
YaCTHUI] BELIECTBA.
Jlabopamophule padomot u onvimot.
1. OreHKa TuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI 110 HAOJIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoaeiicTBUeE TeJl.
Mexannyeckoe JBH)KEHHME. PaBHOMEpHOE UM HEPABHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpeaHsisi CKOPOCTh NpPU HEPABHOMEPHOM JABMKEHUU. Pacuér mytm u
BPEMEHHU JIBHIKCHUS.
SBnenne wuHepUMH. 3aKOH HWHEpPUMU. B3auMoneicTBhe Tel Kak MpUYrHA
U3MEHEHUSI CKOPOCTH JIBMKEHMS Tell. Macca Kak Mepa MHEpTHOCTH Tena. [moTHoCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHIIE 00bEMa BEIIECTBA.
Cuna kak xapakTepuCcTHKa B3auMoaencTBus Tes. Cuiia ynpyrocty U 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHHME TATOTEHUS W CUJia TSKECTH.
Cuna tsxectn Ha aApyrux 1iaHetax. Bec Ttema. HeBecomocTh. CroxkeHue cui,
HaIpaBJICHHBIX O OAHOMN TpsAMoil. PaBHojaelcTBytomas cuil. Cuna TpeHus. TpeHue
CKOJIBXKEHHUSI U TPEHHE MOKOsl. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGnropenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEII.
6. Cro)xeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO [BMKEHHUS (IIapvKa B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpezeneHue cpeaHel CKOPOCTH CKONBKEHHs Opycka WM IIapuKa Io
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OmbBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsoKeHus (medopmanun)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca
TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JaBnenue. CrnocoObl YMEHBIIICHUSI U YBEJIUYECHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTD JIaBJICHUS Ta3a 0T 00bEMa, Temnepatypsl. [lepenaya gaBiaeHus TBEPALIMU
TeJIaMH, JXKUAKOCTIMU W Ta3amu. 3akoH Ilackansa. IlHeBMaTtuueckue MalIvHBI.



3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TJIyOMHBI. ['HIpocTaTMyecKuid Mapajokc.
CooOwaromuecs cocyabl. [ 'napaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emuin u arMmochepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
Bo3aymHOM o6osnoukn 3emiu. Omnbit Toppuuemmu. WM3mepenue atmochepHOro
JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOro AaBJICHHSI OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro 1aBJICHUS.

JlelicTBHE JXKMAKOCTH M Ta3a Ha IIOIPYKEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecs cocyasl.

I'mppaBinueckuii mpecc.

[IposBnenue nencTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITATKUBAIONICH CUIIBI OT 00BEMA MOTPYKEHHOM YacTu Tena U

o Uk w N

MJIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.
8. YcloOBHE IUIaBaHUs TEN: IUIABaHUE WIM MOTPYKEHHE TeNl B 3aBUCUMOCTH OT
COOTHOUIEHUS MIIOTHOCTEN TENa U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa MOTPYXKEHHOU B
AKUJKOCTh YaCTHU TENa.
2. Omnpenenenue BRITAIKUBAIONICH CUIIbI, ICHCTBYIOIIEH HA TEO, HOTPYKEHHOE B
AKUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIICH CHJIbI, JEUCTBYIOIICH HA TEJIO B
KUJIKOCTH, OT MACCHhI TeJa.
4. OmnpIThl, J€MOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKHUBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT 00BEMaA MOTPYKEHHON B JKUIKOCTH
YACTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHCTpyHnpoBaHHE apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U OIPEACICHUE

€€ TPYy30MOAbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MeEXaHU3MBI: pblyar, 0JI0K, HAaKJIOHHAs TI0CKOCTh. [IpaBuio paBHOBecHs
peiuara. [lpuMeHeHue mpaBuia paBHOBECHS pbluara K OJOKY. «30JI0TOE MPABUIIO»
Mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckass dHeprus. KuHeTmyeckas W NOTEHUHWANbHAs  DHEPTHUSL.
[IpeBpamieHne OQHOrO BUAA MEXAHWUYECKOW SHEPrMUA B APYrod. 3aKOH COXPaHCHUS
SHEPrUU B MEXaHUKE.

~



Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamophule padomot u onvimot.

1. OmpeneneHue pabOThl CUIbI TPEHHUS NPU PABHOMEPHOM JABHIXKEHUM TeJa IO

TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yCcloBHil paBHOBECHUS pbluara.

3. Uszmepenune KIIJ] HaKTOHHOW IIOCKOCTH.

4. M3ydeHune 3aKOHA COXpPaHECHHS] MEXAHUYECKON SHEPIUHU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIIPHO-KUHETUUECKON TEOPUH CTPOCHHUS BELIECTBA.
Macca u pasMepbl aTOMOB U MOJEKYJ. OmNbIThl, MOATBEPKIAIOIIME OCHOBHBIC
MOJIO’KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopgenun TBEPAOrO, SKUJIKOTO ¢ Tra3000pa3HOTO COCTOSIHUM  BeIECTBA.
Kpucrannuueckue n amopdusie Tenma. OOBbICHEHUE CBOMCTB Ta30B, JKHJIKOCTEH H
TBEPBIX TEJI HA OCHOBE TMOJOXEHUM MOJICKYJISIPHO-KUHETUUYECKOU TEOPHUH.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TenIoBoe pacuIupeHue U CKaTue.

Temnepatypa. CBA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JBM)KEHHUS YACTHUII.
Brytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEPruu: TeIulonepeaada u
coBepiieHue paboThl. Buasl Temmonepegadyd: TEIIONMPOBOIHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KomnyectBO TemnoTel. YaenpHas TEIUIOEMKOCTh BeEIIECTBA. 1e€II000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlmaBneHue m oTBepicBaHHE
KPUCTAJUTMYCCKUX BEIIECTB. Y enbHas TerioTa IaBieHus. [lapooOpa3oBanue u
koHneHcanus. Mcmapenune. Kumenuwe. VYaenpHas Temuiota IapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATypPhl KHUIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxuocTs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHus.

[Tpunatuner paboTs! TerwtoBsix npuratesneit KI1J[ remmoBoro neuratesns. TeroBbie
JIBUTATEJIN U 3allATa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmronmenne 6poyHOBCKOTO JTBUIKCHHS.

2. Habmonenune nuddysun.

3. HaOmronenue siBeHU CMauMBaHUS U KaITMJUISPHBIX SBICHUM.

4. HaOmromeHue TEmaoBOro paciIupeHusl Te.

5. MI3MeHeHue maBiIeHHS Tra3a NpPU HM3MEHEHHMHM 00BhEMa W HArpeBaHUU WU

OXJIAXKICHUU.
6. lIpaBumiia uamMepeHust TEMIEPATYPBI.



7.
8.
9.

10.
11.
12.
13.

Bunbl renonepenaymu.

OxmnaxaeHue Npyu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIAMU.
CpaBHeHME TEINIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmonenue kunenus.

HaGmtoieHre nocTossHCTBA TEMITEPATyphl MPU TUIABJICHUH.
Mopenu TemoBbIX JBUTATEIEH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI.

Omnpenenenne AaBieHUs BO3Ayxa B Oa/IOHE IIIIPULIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHUS BO3/lyXa OT €ro o0bEéMa u
HarpeBaHus WIK OXJIAXKICHUS.

[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KHIKOCTU B
TEPMOMETPUYECKON TPYOKE OT TEMIEPATYpHl.

HabOnmronenne wu3MeHeHMsT BHYTPEHHEW OSHEpruum Tejla B pe3yJbTaTe
TeIuIonepeaaun U padoThl BHEITHUX CHJIL.

HccnenoBanue sBIeHUS TEIJIO0OMEHA ITPU CMELLIMBAHUU XOJIOJHOM U ropsyeit
BOJBL.

Omnpenenenre KOIMYECTBA TEIIOTHI, OJIYYEHHOTO BOJOW MPH TEMJIO0OMEHE C
HArpeTbIM METAUINYECKUM LUJIUHIPOM.

Onpenenenne yIeapHON TEINIOEMKOCTH BELIECTBA.

Nccenenosanue npouecca UCapeHusl.

OmnpeneneHne OTHOCUTENBHOM BIaJKHOCTH BO3yXa.

Omnpenenenue yeapHOM TEIUIOTHI IJIaBICHUS JIb/IA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHbBIE SIBJICHHS.

Onektpuzauust Teda. [IBa poja 3IEeKTpUYECKUX 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tenl. 3akoH KyrnoHa (3aBUCHMOCTBH CHIIBI B3aUMOJECHCTBUS 3apsiKEHHBIX
TE€J OT BEJIMYUHBI 3aPSIZI0B U PACCTOSHUS MEK/Y T€JIaMH ).

Onektpuueckoe mnoisie. Hanpsok€HHOCTh 3nekTpudeckoro mnois. [lpuHuun
CYNEepHO3ULUHU dTEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »nekTpudecKkux 3apsaioB. DJIEMEHTapHBbIM 3IEKTPUYECKUN 3apsl.
Crpoenne atoma. [IpoBOOHUKN M AUANEKTPUKHA. 3AKOH COXPAHECHUS JIEKTPUYECKOTO

3apsja.

DJIEKTPUYECKU TOK. YCIOBUSL CYIIECTBOBAaHMS  DIIEKTPUYECKOIO  TOKa.
HNctouHnkn TIOCTOSHHOTO TOKa. JIEHWCTBUSA DJIEKTPUYECKOTO TOKa (TETUIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.



Onekrtpruueckas nenb. Cuna Toka. DIEKTpUIecKoe HanpsikeHue. ConpoTUBIEHNE
MPOBOJHUKA. YJIEIbHOE COINPOTUBIICHUE BellecTBa. 3akOH Oma [Jid ydacTKa LIENu.
[TocnenoBaTenbHOE U MapalIeIbHOE COEIUHEHNE MPOBOIHUKOB.

Pabora u wMomHOCTh 3JekTpuueckoro Toka. 3akoH JDxoyms—Jlenna.
DneKTpuYecKue Ienu U MOTPeOUTENu 3JIeKTpUYecKord sHeprunm B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHuThl. B3anMOIEeNCTBHME NOCTOSHHBIX MAarHuTOB. MarHuTtHoe
nosie. MaruuTHoe nosie 3eMJIM M €ro 3HaY€HHE JJId )KU3HU Ha 3emie. OnbIT Dpcerena.
MarauTHoe 1moJie JIEKTPUUYECKOro ToKa. IIpuMeHeHue 3IEeKTPOMArHuTOB B TEXHUKE.
JlelicTBME€ MAarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb TOCTOSSHHOTO
Toka. Mcrnonb30BaHUE »BIEKTPOABUTATENIE B TEXHUYECKUX YCTPOWCTBAX W Ha
TPaHCHOPTE.

OnbiTel @apajes. SBieHUE 3IEKTpOMarHUTHOW WUHAYKUMH. [IpaBuno Jlenua.
Onektporenepatop. CrocoObl MOTYyUYESHHs IEKTPUUECKON SHEPTUU. DIEKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.

HcTouHrKY IOCTOSSHHOTO TOKA.
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JIlencTBUs 3JIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTO HANPSKEHHS BOJIbTMETPOM.
. PeocTtat 1 MmarazuH COnpOTUBIICHUM.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH Pa3JCJICHUS MTOJI0COB MarHNUTa.
. MozennpoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarnuTtHOE noJje Toka. DJIEKTPOMArHuT.
. JlelicTBHE MarHUTHOTO MOJIsI HA TPOBOAHUK C TOKOM.
. DNEKTPOJABUTATEND MOCTOSHHOTO TOKA.
. UccnenoBanue sIBIEHUS JIEKTPOMArHUTHOM UHAYKIIHAH.
. OnbiTel Dapages.
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24.

25.

3aBHCHMOCTh  HAmpaBiICHHS HMHIYKIMOHHOTO TOKa OT YCJIOBHH  €ro
BO3HUKHOBCHHUS.
DJEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophuvie padomot u onvimot.

1.

OnpiTel 1O  HAOMIONEHUIO DJEKTpU3ALUMU TeJl HUHIAYKUMEeH U T1pu

CONIPUKOCHOBEHUH.

2. HccnenoBanue JEWCTBUSA AJIEKTPUYECKOTO TIOJNSI HA MPOBOJHUKH H
JADIICKTPUKH.

3. COopka u nmpoBepka pabOThl AIEKTPUUECKON LU MOCTOSIHHOTO TOKA.

4. V3MepeHue u peryJimpoBaHUE CUJIbI TOKA.

5. M3mepeHue u peryJiupoBaHUe HANPSKEHUS.

6. HMccienoBaHue 3aBUCHUMOCTH CWJIbl TOKa, HIYIIETO 4YEpPE3 PpPE3UCTOpP, OT
COINPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTH AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAAN TONEPEYHOI0 CEYEHUS U MaTepuana.

8. IlpoBepka mpaBuUsia CJIOXKEHUA HANPSHKEHUW TIPU  MOCJIEA0BATEIbHOM
COEMHEHNHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna sl CWIbl TOKAa IMpU NApaUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10. Omnpesienienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH YJIEKTPUUECKOT0 TOKA, BBIAEISEMON Ha pE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJI narpesarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHMTHOTO TOJIS MOCTOSTHHBIX MAarHUTOB MPU UX OOBbEIUHEHUU U
pa3aeIeHUH.

16. MccnenoBanue neMCTBUS AIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJEHUCTBUS KaTYIIKH C
TOKOM M MAarHUTa OT CUJIbI TOKA U HAIIPABIICHHS TOKA B KaTYIIIKE.

18. MI3yueHne AercTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3yueHue padoThl 31€KTPOABUTATENS.

20. U3mepenune KIIJl anexTpoaBuratenbHON yCTAaHOBKHU.

21. OOBITBI 1O  MUCCJIEAOBAHUIO  SIBIICHUS  DJIEKTPOMATHUTHOM  MHAYKIUU:
WCCJIEIOBAHUE U3MEHCHUI 3HAUEHUS U HAIMPABJIEHUSI MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3gea 8. Mexanundeckue siBJIeHHS.
Mexanuyeckoe JBWXKeHUWE. MarepuanbHas Touka. (Cucrema  OTcYérta.

OTHOCHUTENILHOCTh MEXaHHYECKOI'O JABHKCHUS. PaBHOMepHOC HpHMOHHHeﬁHOe



nerkeHne. HepaBHoMepHOe mpsMonauHEWHOe ABWkeHne. CpenaHss U MIHOBEHHas
CKOpOCTH TeJIa IIPU HEPABHOMEPHOM JIBMIKECHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMosIMHEHOE ABUkeHne. CBOOOIHOE TTaJicHUE.
Omnbitel ["anunes.

PaBHOMepHOE [BHXKEHHME MO OKpyXHOCTU. Ilepuopg u wactora oOpamieHus.
JluneriHas u yrioBas CKOpocTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsriit 3axoH Hprorona. Bropoi 3akon Herorona. Tperuii 3akoH HeroToHa.
[IpuHOKN CyNEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHUS CKOJBXKECHUS, CUia
TPEHUSI IOKOS, IPYTU€ BUIbI TPCHUS.

Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TSATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaIeHUsI.
JIBrxenne maneT Bokpyr Connina. IlepBas kocmuueckas ckopoctb. HeBecoMocTh u
Ieperpys3KHu.

PaBHoBecue marepuanbHOM TOUKH. AOcomtoTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Ttena. M3Mmenenue wumnynbca. MMmynbc cuiibl. 3aKOH COXpaHEHUS
uMIlyJibca. PeakTuBHOE IBHKEHUE.

Mexanndeckasi paboTta U MOIIHOCTh. PaboTa CHUJT TSKECTH, YNPYTrOCTH, TPEHHUS.
Csa3p nHeprum W pabotel. [loTeHIManbHas SHEpPrus Tena, MOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMJIM. [loTeHumanbHas 3HEprus cxkarol npykuHel. KuHeTtnueckas
sHeprus. Teopema O KHUHETUYECKON HHEpPruu. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIUHU.

Jemoncmpayuu.
1. HaGmronenne MeXaHWYECKOTO MBIM)KCHHS Tella OTHOCHTENIBHO PAa3HBIX Tell
OTCYETA.

2. CpaBHeHHME MyTe€d M TPACKTOPUM ABMKEHUS OJHOTO M TOTrO XKe Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenne CKopoCcTH U YCKOPEHUS NPSIMOIMHEUHOTO IBUKEHHS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBr>xeHHs Tea Mo OKPY>KHOCTH.

HabGmronenne MexaHWYeCKHX SIBICHUH, MPOUCXOAIIUX B CHCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIIBHO
KaOuHeTa (HU3UKH.

7. 3aBUCUMOCTb YCKOPEHHSI TeJia OT MACChl TeJla U JEUCTBYIONICH HA HETO CHUIIBI.
8. HaOnroneHnue paBeHCTBA CUJI IPU B3AUMOACHCTBUU TEll.

9. M3meHeHue Beca Tesia IpU YCKOPEHHOM JIBHKCHUMU.

10. [lepenaya nmnynbca npy B3aMMOAEHUCTBUAN TE.

11. [IpeoOpazoBaHust IHEPTUU NMPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHHe UMITYJIbCA TPU HEYIIPYTOM B3aUMOJECHCTBUMN.
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13.
14.
15.
16.

CoxpaHeHne UMITyJIbCa IIPU A0COIIOTHO YIIPYrOM B3aUMOJIEHCTBUMU.
HaGnronenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOUN SHEPryH NPy CBOOOTHOM NaJACHUH.

CoxpaHeHrne MEXaHWYECKOW DHEpPIruM INpPU IBWKECHHUHU Tella NMOJA JEHCTBHEM
OPYKHUHBIL.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue TpakTta [ pa3roHa W JAJIbHEHIIET0 PaBHOMEPHOTO
JBHO>KEHUS IIAPUKA WIIH TEIEKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJIBXKEHUsI OpyCKa W JIBXKCHUS [IapuKa
110 HAKJIOHHOM INIOCKOCTH.

Omnpenenenue YCKOpPEHHUsI Tella TPU PABHOYCKOPEHHOM JBHXKEHUU TI0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIIU NMPU PABHOYCKOPEHHOM JIBMKEHUU 0€3 HadabHOU
CKOPOCTU MYTH OTHOCSITCS KakK PsijJi HEUYETHBIX YUCEI, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUIIbI HOPMAJIBHOTO
JIaBJICHUS.

Omnpenenenue kodphuMeHTa TPEHUS CKOJTbXKEHUS.

Onpenenenue )KECTKOCTU NPY>KUHBI.

OmnpeneneHue pabOTHl CUIIBI TPEHHSI TIPH PAaBHOMEPHOM JIBHXKEHUM TeJla I10
FOPU30HTAIIBHOW MOBEPXHOCTH.

OmnpeneneHue padoThl CHUIIBI YIIPYTOCTH IPH MOABEME Ipy3a ¢ UCIIOIH30BAHUEM
HEIOABIIKHOI'O U ITOJBMIKHOI'O OJIOKOB.

N3yuyeHue 3akoHa COXpAHEHUST SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1eOaHUA U BOJTHBI.

Konebarensnoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUM: MEpUO,
4acToTa, aMIUIATyJda. MaremaTudecKuii W NpPYKMHHBIM MaATHUKHU. [IpeBpamieHue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaronue konebanusi. BerHyKneHHbie Konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBa MEeXaHMYECKUX BOJIH. [IpomonbHbIe U monepeyHbie BOJHBL. J[rnHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4YecKue BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. MHpasByk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

HaOmronenune koneOGaHuii Ten IO MOEWCTBUEM CHJIBI TSKECTH U CHJIBI
YOPYTOCTH.



HaGmonenne konebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaGmronenre BbIHYX/ICHHBIX KOJIEOaHUI U pe30HaHca.

PacnipoctpaneHue nmpo0JIbHBIX U MONEPEUYHBIX BOJH (HA MOJEIH).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHre 4acTOThI U EpUOIa KoJeOaHUN MaTEMAaTHYECKOr0 MasiTHUKA.

IS

2. OmnpenenieHre 4acTOThI U IEpHo/Ia KoJIeOaHUH TPY>KMHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTU Tepuoja KOJeOaHUN MOJBEIICHHOTO K HUTH

rpy3a OT AJIMHBI HUTH.
4. WccnenoBaHue 3aBUCHUMOCTH TEpHOJia KoJieOaHUI MPY>KUHHOT'O MAasTHUKA OT
MacChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TEPHOJIa KoJieOaHU rpy3a, MOJABEIICHHOTO K HUTH,
OT MaccChl rpysa.

6. OMNBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEPHOIa KOJICOAHHUI TIPY>KUHHOTO
MasiTHUKA OT MAcChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. M3mepeHue ycKopeHusi CBOOOTHOTO MaeHUsI.

Paznen 10. DiieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE ToJie. DNeKTpOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »BJIEKTpOMarHWTHBIX BOJIH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DnekTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BonHOBBIE CBOIICTBA CBETA.

Jemoncmpayuu.

1. CBocCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamophuie pabomot u onvimol.

1. M3yyeHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE IBJICHUS.

JlyueBass mogenb cBera. Mctounuku cera. [IpsamMoaMHENHOE pacnpoCTpaHEHUE
ceera. 3atMenust ConHua u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPaXEHUs CBETA.

[Ipenomiienue cBeta. 3akoH nmpenomMiieHus cBeTa. [loHoOe BHYTpEHHEe OTpakeHUE
cBeTa. Mcrnonp30BaHuE MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nuH3e. Ontuueckas cuctema oroarnmnapara, MUKPOCKOIA U
Tenieckona. ['na3 kak ontryeckas cucrema. biim3opykocTs U JaabHO30PKOCTb.

Paznosxenue 6enoro ceera B ciektp. OnbiTel HptoToHA. CliokeHHe CIIeKTPaIbHbIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.
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[IpAmonHENHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xoa myueit B cobuparole JuH3e.

XO0J JIy4er B pacCEUBAIOLLIEH JIMH3E.

[Tonyyenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Mopenp riasa.

11. Paznosxenue Oejioro cBeTa B CIICKTP.

12. [lomy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.

1.

HccrnenoBanre 3aBUCHMOCTH yIila OTPaKEHUS CBETOBOTO JIyda OT yrjia
najCcHUsI.

W3ydeHne xapakTepUCTUK H300paKEHUS TIPeIMETA B INIOCKOM 3€pKaje.
HccrenoBanre 3aBUCUMOCTH yrila TPEIOMIICHHS CBETOBOTO Jyda OT yria
NaJICHUs HA TPAHUIIE «BO3TYX—CTEKIION.

[Tonmyuenue n300paskeHUH C TTOMOIIBIO COOMPAIOIICH JTHH3BI.

Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIei
JIMH3HL.

OTBITHI ITO Pa3TIOKEHUIO OCIIOTO CBETA B CIIEKT.

OnpITBI TIO BOCHPHUATHIO IIBETAa MPEJAMETOB IPH WX HAOMIOJACHWH depes
IIBETOBBIC (DHIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mnanetapnas Moaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PannoakTuBHOCTH. Anb(ha, OeTa- u ramma-u3nydeHus. CTpoeHHEe aTOMHOTO sIpa.
Hyxnonnast Mosienis atoMmHOro sigpa. M3otonel. PannoaktuBHbie npeBpanienus. [lepuoy
rnoJjrypacmnaja aTOMHBIX SIIEP.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO W MacCOBOTO YHCEIL.
DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U dHepruu. Peakunu cuHte3a u JAeieHus
anep. Ucrounuku sueprun ColiHIIa U 3BE3].

Snepnas oHepretuka. JleWcTBHS paJMOAKTUBHBIX W3JIYYEHHU HAa JKHUBBIC
OpraHu3MBl.
Jemoncmpauuu.

1.
2.
3.

CrieKTphl U31yYECHUS U TTOTJIOIICHHS.
CrieKTphl pa3InyHbIX ra30B.
CnexTp Bomopoa.



4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpauus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophuvie padomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATBIX CLIEKTPOB U3ITYyUYEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE DHEPIUU YACTHUIIBI IO TOPMO3HOMY IyTH

(mo ororpadusim).

3. M3mepenHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTENHEHO-0000AIOIUN MOYJIb MPEIHAa3HAUYECH JISI CUCTEMATU3alUU U
0000111eHHs TPEIMETHOT'O COJIEP KAHMS U OTbITa NEATEILHOCTH, TPUOOPETEHHOTO TPU
U3yYeHHH BCEero Kypca (U3MKH, a Takke i TMOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY »JK3aMEeHy MO (U3MKe IS OOyYaronIuXcs, BBIOPABIIUX 3TOT
y4eOHBIN npeaMer.

[Ipy W3ydyeHUH HAHHOTO MOMAYJSl PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHJIbI
JESTENBbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYHMBAETCS JTOCTHIKEHUE MPEIMETHBIX U
METAlpEeIMETHBIX  IUIAHUPYEMBIX  PE3YJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasl TPAaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUN TTPUPOBI U TEXHUKH, OBJIAJICHIUE YMEHUAMH OOBSICHATH PU3NUECKUE SIBIICHUS,
OPUMEHSAS TOJIYYEHHBIE 3HAHWA, pElIaTh 3ajladd, B TOM YHCJE KAaYeCTBEHHBIC H
AKCHEPUMEHTAIbHBIE.

[IpyHUMNIMANBHO AESATEILHOCTHBIN XapakTep JAHHOIO pa3fena pealn3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIHECS BBIMOIHIIOT 3a/1aHMs, B KOTOPBIX UM IIpeajiaraeTcs:

Ha OCHOBE MOJIYYCHHBIX 3HAHHUI PACIO3HABATh U HAYYHO OOBACHITH (HU3NIECKUE
SIBJICHUS B OKPYKAIOIIEW IPUPOIE U TOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOJbI HMCCIENOBAaHUS (DU3UYECKUX SBICHUN, B TOM
quclIe JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOIOB;

OOBSICHATH HAay4YHbIE OCHOBBI HauOojiee BaXHBIX JIOCTHKEHUH COBpPEMEHHBIX
TE€XHOJIOTUH, HAmpuMep, MPAaKTUYECKOrO0 MCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IPEBPALICHUS W COXPAHEHMSI BCEX H3BECTHBIX BHJIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyd Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT copMUpPOBaHbBI CIECIYIONINE JTUYHOCTHBIE PE3YIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CYK/ICHUHU 0OIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
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— OCO3HaHHE BAXHOCTH MOpPAJIbHO-3TUYECKUX MPUHLMIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIIMTAHHUSL:

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaKHEUIIEH COCTABIAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBWil O€30MacHOTO TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(OpMUPOBAaHHOCTH HaBbIKA peJIEKCUH, IPU3HAHUE CBOETO MpaBa HA OIIHOKY
Y TAKOT0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS S



e — AKTMBHOE YYacTHU€ B pEUICHUM MPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIMAIbHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQPECCUid, CBA3AHHBIX ¢ PUBUKOM;

e 7)3KO0JOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUE (U3MYECKUX 3HAHUU ISl pelieHus 3a7ad B
o0slacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e — OCO3HaHHE TJI00AJLHOTO XapaKTepa JKOJOTHYECKUX MpOoOIeM M MyTed HX
pelieHus;

e 8) agjanTanMu K M3MEHAKIIHUMCS YCJIOBUSIM COUMAJIBLHOW M NMPHUPOAHOI
cpeabl:

e — TOTPeOHOCTh BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUH HWCCIEIOBAHUN U
MPOCKTOB (PU3MYECKONW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOEH KOMIIETCHTHOCTH 4Yepe3 TMPAKTUUYECKYIO
NESITEbHOCTD;

e — TOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — Oco3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAHHE CBOCTO PAa3BUTHSA B MPUOOPETCHUU HOBBIX (PU3HUESCKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIC C UCIIOJIb30BaHHEM (DU3NUSCKUX 3HAHUIA,

e — OIICHKA CBOMX JCHCTBHUU C Y4YE€TOM BIMSHHUSA Ha OKPYKAIOIIYyIO Cpeny,
BO3MOJKHBIX TJIOOQTBHBIX ITOCICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs MporpaMMEI 1o (PU3UKe Ha yPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuwatomerocss OyayT chOpMHpPOBaHBI MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHUKAaTUBHBIC  yHHBEpCAJIbHBIE  Y4eOHBIE  JIEWCTBHSI,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

ITo3znaBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

ba3oBble JIoruuyecKune HeﬁCTBHﬂi



BBISIBIIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(siBIEHUM);

yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(PUKAIINN, OCHOBAHUS NS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJICHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBS3M TPU H3YyYECHUU (PUIUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIF30BAHNEM JICTyKTHBHBIX U
MHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX
(GU3NIECKNX BEIHYNH;

CaMOCTOSITENTLHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHMaHTOB pEIICHUs, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH TIO CAMOCTOSATENIBHO COCTABJICHHOMY TUIAHY OIBIT, HECIIOKHBIN
bu3nueckuii SKCIEpPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3MUECKOTO
SIBJICHUS,

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpOChI IPU ITOUCKE M
orbope MH(pOPMAIMKM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO ~ BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

B XoJe OOCYyXAcHHUsS yd4eOHOro Marepualia, pPe3yiabTaToB JIa0OpPaTOPHBIX
paboT M MPOCSKTOB 3a/1aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh HJCH, HAIlCJCHHBIC Ha PCIICHHE 3aJauyd W IOJJep KaHue
0J1aroXKeaaTeIbHOCTH OOIIEHMS,



COMOCTAaBJATh CBOM CYXACHUS C CYXICHUSIMH JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaJIbHON
paboThl MpHU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

OPUHUMATh LEJTM COBMECTHOW NESITEIbHOCTH, OPTraHU30BbIBATh JACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIPaBJIECHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU
KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYalHsIX, TPEOYIOMINX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOAAaX NPHUHATHS  pelICHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIMINeE, MPUHATHE pelIeHUMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPElIeHUs (GU3MUIECKON 3aauul WK
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTyalliH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUeCcKOro WCCIENOBaHWSA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJa0BeKa B XOJ€ CIopa Wiu AUCKYCCUM Ha
HAay4YHYIO TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTrOro;



MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU pelieHNH (U3NUECKUX 3a]a4 UIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0/IeHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOe), MEXaHWYECKOE [IBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuia, nedopmanus (ympyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIONINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBM)KCHUE,  HHEPLMA,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpalllCHUs, [Iepeiada JaBIeHUs TBEPABIMU TEJIAMHU, )KUIKOCTSIMU U ra3aMu,
aTMoc(epHOE [1aBlieHWE, IUIaBaHHWE TeJ, MPEBpAILEHUS MEXaHUYECKOU
SHEPIuM) MO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUXKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IMPUPOJAE U TEXHUKE, BIIUSHUC
aTMOC(EPHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIE YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHU;
OMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, UCTIONb3YS
dbusnueckre BeMMUuHbI (Macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIHssl CKOPOCTb, CUJIa YIIPYI'OCTH, CUJIA TAKECTH, BEC TENa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbI,
KO3 (OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
MOTEHIMANIbHAsT DHEpPrus), IMpU OMUCAHUU TMPABWIBHO TPAKTOBATh
(U3UYECKUM CMBICI UCTIONB3YEMBbIX BEJIMUMH, UX 0003HAYEHHUS U € UHUIIBI
GU3NYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIUE JTAHHYIO
GU3NYECKYI0 BEJIMYHMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHUS W IPOIIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBECHUs pblyara (0i0ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPIruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amayd B 1—2 JeHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBaroNIue (DU3NUYECKUE BETWYMHBI: HAa OCHOBE aHan3a
YCJIOBHS 3aJlau 3aMKMChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (DU3NUECKUE
BEJTMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOIMMBbIE ISl PElIeHUs 3ajlay, OIEHUBATh PEATMCTUIHOCTH
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3MUeCcKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
peanoioxkeHue (runoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIH
pe3yNbTaT, HaXOAWUTh OMIMOKM B XOJI€ ONBITA, JeiaTh BBIBOJLI MO €ro
pe3ynbTaTam;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
(bu3MUeCcKuX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANONIO0KEHNUS,
coOupaTh YCTAaHOBKY M3 IPEIJI0KEHHOTO 000pYAOBaHMs, 3aMUCHIBATh X0/
ombITa U OPMYITHPOBATH BHIBOIBL;

BBINIOJIHSATh TMpPSMbIE H3MEPEHHS] PACCTOSHHS, BPEMEHHM, MaccChl Tela,
o0béMa, CHIBI M TEMIEpPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aAMUCHIBATH TMOKa3aHUS MTPHUOOPOB C YIETOM
3aJIaHHOMN a0COTIOTHOM MOTPEITHOCTH H3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUUHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PABHOMEPHO JBUXKYILETOCS TeJia OT BPEMEHU IBUKEHUS TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa O0OpaOOTKM TMOBEPXHOCTEH Tl M
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIOLIAJU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CUIIBI OT 00bEMa
MOTPYKEHHON YaCTH Tejla M OT IUIOTHOCTH KUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUIAHUPOBAHWM  Y4EOHOTO WCCIIENOBaHUSA, COOUpAaTh YCTAaHOBKY |
BBITIOJHATh M3MEPEHUs, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX TAOIUI] U TpadUKOB, JEJIaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO3/lyXa, BBHITAIKUBAIONIAs CHJA, JICHCTBYIOIIAs Ha TMOTPYyXEHHOE B
KUAKOCTh  TeNO, KOA(D(PUIIMEHT IOJE3HOTO  JCUCTBHS  MPOCTHIX
MEXaHHM3MOB), CJCAys MPEIOKCHHONW HWHCTPYKIIMKM: TPH BHITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOU BEITMYHMHBI;

COOJFO/IaTh MpaBUIIa TEXHUKHU O€30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB U TCXHHUYCCKHX YCTPOMCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
pBIYar, IOBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCTIONB3Ys 3HAHHMSI
0 CBOMCTBaxX (hM3NUYECKUX SIBJICHUU U HEOOXOAMMbIe (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTh WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIh30BaHUSA (U3WYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHPOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COACPKAHUS, CTPABOYHBIC MaTePUAIIbI, PECYPCHI
cetn VHTepHeT, BiameTh mNpUEMAMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHOOPMAITUU U3 OJHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAIK (HU3UIECKOTO COACPKAHUSA, B TOM



quclie MyOIMYHO eNlaTh KPpaTKUE COOOIIEHHSI O PE3yJIbTaTaXx NPOEKTOB UM
y4eOHBIX HCCJIEOBaHUM, TPU STOM T'PAaMOTHO HCIOJb30BaTh MU3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALUEN;

IpU BBHINOJIHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pachpeacsisiTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABICHHBIMHM 3ajadyaMu,
CICIUTh 3a BBINIOJHEHUEM IUIaHA JCWCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACBHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUM 3apsi/l, FICKTPUIECKOE IO, MPOBOTHUKHU
U TURJICKTPUKH, TOCTOSIHHBIA 3JIEKTPUUYECKUM TOK, MArHUTHOE TIOJIE;
paznuyaTh SBJICHUA (TEIUIOBOE pACIIMPEHHE U CXKaTUeE, TeIulonepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaUnM3aius (OTBEpAeBaHUE), KHUIICHHE,
TeIUIonepeaya (TETUIONPOBOHOCTD, KOHBEKIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS AJIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MAarHMTHOTO TI0JIs HAa MPOBOJIHUK C TOKOM, 3JICKTPOMAarHUTHAasA UHAYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TMPHUPOJE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUcCTajUlbl B Tmpupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHUE, TMPU HTOM TMEPEeBOJUTHh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCNSITh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3UYECKUE SIBJICHUS, UCTIOIb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJeNbHas TEIJIOEMKOCTh BEIECTBAa, VJAENbHAs TeIUIoTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, yJeidbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlIMHbI, OTHOCUTEJbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUYECKUH 3apsl, CHIIa
TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHUE  IPOBOJHHKA,
yJIeTbHOE COMPOTUBIIEHHUE BELIECTBA, pa00Ta U MOIIHOCTh JJIEKTPUUYECKOTO
TOKa), MpPU OMNUCAHWU TPABUIHHO TPAKTOBATH (PUBHUYECKUNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYI (U3MYECKYI0 BEIMYHMHY C
JIPYTUMU BEJIIMYUHAMHU, CTPOUTH TpadUKu HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIMN ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUSI SHEPTHUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €I0 MATEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOoOXOMMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJTY9€HHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3HUeCKHX METO/OB, HWCIIONB3Yysl ONHUCAHHE WCCIEIOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHHUE, OLEHUBATh NPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIEA0BAHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWI0 (PU3WYECKUX SIBICHUM WU
¢bu3nuecKuX CBOMCTB TeM (KamUUTSIPHBIE SBIICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa H3Jydarouel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
mIonaan €€ TMOBEPXHOCTH, DJIEKTPU3ALMS TE€I W B3aUMOJIEHCTBUE
AJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX T[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUSA



MarHuTHOTO MOJS Ha NPOBOJAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMra,
CBOICTBA 3JEKTPOJBHUratTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MIpOBEpsIEMbIE MPEANON0KEHHs, COOUpPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py10BaHMSs, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO3JlyXa, CHUJIbl TOKa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuObOpPOB M JATYMKOB (DU3WYECKUX BEIUYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHHUS TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAAN TOMNEPEYHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MNpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3YNbTATHI OTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpadUKOB, J1e]aTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBICHUE TPOBOJHMKA, pabora U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py/1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIIEKTPUUYECKONW DSHEPTHH, DIIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIbHbBIC
MPUOOPHI IO CXEMAM U CXEeMAaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTellb BHYTPEHHEro CropaHwus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENen ¢
MOCJIE0BATEIbHBIM U HapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOAUTh  MpUMEpPhl  (HAXOAWTh  WHPOPMAIUMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHuu ¢ mpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS M COOTIOCHHSI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK HHPOpMauu (UINIECKOTO COACPXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIZCIATH HH(OPMAIIUIO, KOTOPAS SIBISIETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh NPU BBIMOJHEHUU YUEOHBIX 33aJlaHUN HAYyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BlaaeTb TNpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpa3zoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHHUS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISATE PE3yIbTaThl TPOSKTHOM
WJIH UCCJIeI0BATEIbCKON IESITEIbHOCTH, IIPU 3TOM I'PaMOTHO MCIIOIb30BaTh
U3YYCHHBIH TOHATHMHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

OpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNisTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJl1a4yaMU, CJICIUTh 32 BBHIIOJHCHHEM IUIaHA JCHCTBUN U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyuenus B 9 Kiacce nmpeIMeTHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO NBIKECHHS, Jedhopmarius
(ympyrasi, TacTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJNIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOrO Tella, pABHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIICKTPOMArHUTHBIC BOJIHBI, IITKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTH,
CIEKTPbl UCIYCKaHUS U TOTJIONIeHus, ainb(pa, 6eTa- U raMMa-u3nydeHus,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;

paznuuath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENMHOE JABUXKEHUE, CBOOOJHOE
MaJIcHUe TeJl, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTU, B3aUMOJIEUCTBUE



T€J, PEaKTUBHOE NBW)XXEHUE, KoJieOaTelbHOe ABMXKEHHUE (3aTyXarolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTpakeHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMIIeTpsICeHUE, CEHCMUYECKHe BOJIHBI, I[yHaMH, D5XO0, I1BETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIMMOIO,
yIAbTPaUONETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MMHEpAJOB, JEHCTBHE PAJUOAKTUBHBIX M3IYyYECHUH Ha
OpraHu3M 4eJOBeKa), NMpH ATOM MEPEeBOJAUTHh MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeaHSAsI W MTHOBEHHAs CKOPOCTh Tela TMpU
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HUMITYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTb, IMOTEHIMAlbHAs HHEPrusl Tena,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIHMAJIbHAs 3HEPIUsl CHKATOU
HpPY>KUHBI, KHHETHYECKAast 3HEPT U, TT0JIHAs MEXaHNYeCKasi SHEPIUsl, IEPUOT
M 4yacToTa KoJieOaHWi, /UIMHA BOJHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA,
CKOPOCTb CBETa, II0KAa3aTelb NPEJOMIIEHUS Cpelbl), IpPU OINHUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCMOJIb3YEMbIX BEIHUMH,
0003HAUYEHUsI M EIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruHu, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHLUI CYNEPHO3UINN CHJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJ0BOT0 U MacCOBOTO YHCEIl



IpU SIIEPHBIX peakUusX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATHUYECKOE BBIPAXKEHHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacuéTHbIE 3a]ja4u (OMUPAIOIIUeCcs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHAJIN3a YCJIOBUS 3aJ1a4y 3aIIMChIBATh KPATKOE YCIIOBHUE, BBISBIIATH
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMBbIE Il pEeLIeHUs, NPOBOAUTH pacu€Tbl M  OLEHUBATH
PEATMCTUYHOCTH MOJYUYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh  BBIBOABI, HHTEPHPETHUPOBATH
pE3yNbTaThl HAOIIOICHU U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasgTHUKa OT MAaccChl Irpy3a M JKECTKOCTU NPYKUHbl U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MAJIBIX KOJICOAHUM, TPSIMOJIMHEHHOE PACIPOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
AWH3e, HAOMIOJEHUE CIUIONMIHBIX M JMHEHYaThIX CIEKTPOB H3ITYUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
00opyaOBaHMs, OTMMMCHIBATH XOJI OTIBITA U €r0 PE3yNbTaThl, (POPMYIUPOBATH
BBIBOJIbI,

HOPOBOJIUTH NMPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OIpenessis
CpeqHee 3Ha4YeHHE H3MepsAeMOl BeIMYuHBl ((HOKYCHOE paccTosHuE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHOcCO0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBM)KEHHMH 0€3 HadyaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MAaTeMaTHYECKOr0 MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpake€HUsi CBETa OT yrja MajJeHusi U yrjia NpesiOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCIEAOBAHHME, CaMOCTOATEIBHO COOMpATh



YCTaHOBKY, (UKCHUpOBATh pPE3yNbTaThl MOJYYEHHOW  3aBUCUMOCTHU
dbu3uYecKUX BEIWYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTb M YCKOPEHHUE TeJia TPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHUE
CBOOOJHOrO mMaaeHMs], >KECTKOCTb NPYXKUHBL, KOIDPUIMEHT TpeHus
CKOJIbXKEHUsI, MeXaHu4eckass paboTa M MOIIHOCTb, YacTOTa U MEPUO
KoJIcOaHWII MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomiedl JHMH3bI, PAJAUOAKTUBHBIA (OH): IJIAHHPOBATH
U3MEpEHUs, COOMpaTh SKCICPUMCHTAIBLHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpPEHUs, CIeAys NPEII0KESHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE
BEJIMYMHBI U aHAJIU3UPOBATH MOJTYUYCHHBIC PE3YJIHTAThI C YUETOM 3aJJaHHOMN
TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
0o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIECIICH:
MaTepHualibHasg TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIeJIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMIBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUJOMETP, NATYMKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHHUH UM  HeoOXoauMble (HU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMU, COXPAHCHHSI 3JJ0POBBS 1 COOTIOICHUS HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY Kalollel cpefie;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJCpKAHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoc, HaXOIUTh
MyTH OINPEACIICHUs TOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIMA HA OCHOBE
UMEIOIINUXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



UCII0JIB30BaTh NP BBIIOJHEHUH yYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO
JAUTEPaATypy PU3HUECKOTrO COACPKAHUs, CIPABOYHBIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusl MHGOPMAIUU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpMAIIMK U3 HECKOJBKUX HCTOYHMKOB (PU3MYECKOTO COJIEpIKaHUs,
nyOIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU O3TOM TPAMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIUICHUE TpE3eHTalnell ¢ y4€TOM OCOOCHHOCTEH ayauTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bu6moreka [IOK
11 o - 2
M3Mka - Hayka o npHpole 0 0 https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMHIHAL 0 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBI METO/] TIO3HAHUS 2 0 0 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 0 1 bubmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2 0 0
PETATHEIE COCTONHHA BeIECTBa https://m.eds00.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6nmoreka [JOK
3.1 M 3 0 1
CXAMMHCCROE ABIDIeHHe https://m.edso00.ru/7f416194



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

bubmuoreka [JOK
32 Hiepuis, Macca, MI0THOCTS 4 3 https://m.edso0.ru/7f416194
bu6mmoreka [{OK
33 Cana. Bugget o 14 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 0 bubnuoreka [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaetie XKHAKOCTH ° 0 https://m.edso0.ru/7f416194
bu6moreka [IOK
4.3 ATMOC(epHOC AaBieHHE 6 0 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 1 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 PaboTa 1 moutsocTs 3 . https://m.eds00.ru/7f416194
bubmuoreka [JOK
52 Hlpocrsre MexarmsMEI ° . https://m.eds00.ru/7f416194
bubmuoreka [JOK
>3 Mexattireckas oHepris 4 . https://m.edso00.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12



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

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnen 1. TensioBble ABJIeHUS
. bubnuoreka [JOK
1.1 7
CTpoeHHE 1 CBOHCTBA BEIICCTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla bubnuoreka [IOK
2.1 . 7 0 0
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 4 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 0 1
ATHITHBIC ABICHIT https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 4 0 0
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 2 8



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
No HaumenoBanue
(uudgposbie)
n/ | pasgenoBuTeM | Bcer | KoHTpoubH IIpakTnyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznea 1. Mexann4yeckue iBJICHUSA
Mexanuueckoe
N bubmmoreka [{OK
1.1 10 0 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €10
4a6
OITMCAHUS
Bzaumopeiicteu bubmmorexa [TOK
1.2 20 0 2 https://m.edsoo.ru/7f41a
€ Tell
4a6
3AKOHEL bu6moreka [IOK
1.3 10 1 2 https://m.edsoo.ru/7f41a
COXpaHCHHUS 426
Hroro mo pazgeny 40
Paznen 2. Mexanu4decKue K0Je0aHUA U BOJHBI
MexaHnnueckue bubmorexa HOK
2.1 7 0 2 https://m.edsoo.ru/7f41a
KOJIeOaHus
436
M bub6mmoreka [JOK
eXaHUYECKUE
2.2 8 0 0 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
4a6
Hroro mo pazgeny 15

Paznen 3. DjieKTpOMarHuTHoE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI

DIEKTPOMArHuT
Hoe Houe I bubnuoreka [JOK
3.1 6 0 1 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH
4ab
bI€ BOJIHBI
Hroro mo pazneny 6
Paznen 4. CBeToBble siIBJEHHS
3aKOHEBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHn 6 0 0 https://m.edsoo.ru/7f41a
g cBETa 4ab
JIuH3eI B bu6nmoreka [JOK
4.2 OIITUYECKHUE 6 0 2 https://m.edsoo.ru/7f41a

puOOpHI

4a6
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Paznoxenue bubmuoreka [JOK
4.3 0enoro cBeTa B 3 0 https://m.edsoo.ru/7f41a
CIICKTP 4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBbBIE SIBJICHUS
Hcnyckanue u bubnuorexa [JOK
5.1 ITOTJIOIICHUE 4 0 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoeriie bubmmoreka [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
P r— bubmmorekxa [{OK
5.3 P 7 0 https://m.edsoo.ru/7f41a
peaxiu 426
Hroro no pazneny 17
Paznen 6. IloBTopuTtebHO-00001a10 1M MOYJIb
[ToBTOpEeHME U
0000111eHNE bu6mmoreka [IOK
6.1 COJIepKaHUS 9 0 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 kmacc
Hroro mo pazgeny 9
OBILEE
KOJIMYECTBO
102 11
YACOB I1O0

I[TPOTPAMME
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