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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsA COCTABICHA Ha OCHOBE
HOJIOKEHUH M TpeOOBaHUM K pe3ysbTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNIbHOM
nporpammsl, nipeactaBieHHbIX B @I'OC OO0, a Taxke ¢ yuérom deaepanbHOl pabodeil mporpaMMbl
BocnuTanus u Konuenmuu npenogaBanus yueoHoro npeamera «Dusukay.

Conepxanue TporpaMMmbl 1Mo (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaloIUXCsd W OpPraHu3alui0 HM3ydeHHs (U3MKM Ha JesTelbHOCTHOM ocHoBe. B
nporpaMMe 1o (pu3MKe y4MThIBAIOTCS BO3MOXKHOCTH Y4eOHOro MpeaMera B peanu3anuu TpeOoBaHUM
OI'OC OO0 k mIaHUpyeMbIM JHYHOCTHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TaKxKe
MEKIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYUHBIX y4YeOHBIX MPEIMETOB HAa yPOBHE OCHOBHOI'O OOIIETO
o0OpazoBaHws.

[TporpammMa no ¢u3uKe ycTaHaBIMBAET paclpejaereHne ydeOHOro mMarepuaia 1o rogaMm oOydeHHs
(mo kiaccam), mpejyiaraeT IPUMEPHYIO MOCJIEI0BaTEIbHOCTh HW3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS [IPEIMETHOTO COAECPKAHUSI U YyUETE BO3PACTHBIX OCOOEHHOCTEN 00yJaroIMXCs.

[Iporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKOH MOMOIIM YYHUTENIO B
co3laHuM paboueil mporpamMmsl 10 y4eOHOMY ITpEeIMETY.

Ous3nKa SBISETCSA CHUCTEMOOOPA3yIOUIMM ISl €CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUEH, OMOJIOTHEH,
acTpoHoMHMed M (usnueckoil reorpadueil, BHOCUT BKJaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa,
npefocTaBisieT Haubosiee siCHble 00pa3lbl MPUMEHEHHUSI HayyHOro METoJia MO3HaHUA, TO €CTh crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

OpHa u3 TIaBHBIX 337a4d (pU3HUECKOro 00pa3oBaHMs B CTPYKType 00miero o0pa3oBaHus COCTOUT B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  IHpeANoyaraeT  OBJIAJACHHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSACHSATH SIBICHUS;

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYUYHOTO UCCIIEI0BAHMS;

e HHTEPHPETUPOBATH JAaHHBIE U HCIOJIb30BATh HAayYHbIE J10KA3aTEIbCTBA JJIs MOTYYECHUS
BBIBOJIOB.

[lenu u3yueHust pU3MKU Ha YpOBHE OCHOBHOIO 001Iero oopa3zoBaHus onpeneneHsl B Konuenmuu
npenofaBaHus ydeOHoro mpenMera «@Pusumka» B 00pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoi
®Denepalyy, peaqu3yoluX OCHOBHbIE 00I1€00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelIeHHEM
Konnerun Munuctepcra npocsenienuss Poccuiickoit ®@eneparuu (npotokon ot 3 aexadps 2019 r. Ne
I1K-4BH).

Henun usyvyenus puznkm:

e [pUOOpEeTeHHE HHTEepeca M CTPEMIICHUS OOYYaloUIMXCS K HAYYHOMY H3YyYEHMIO HPUPOIHI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METO]Ie O3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBJICHUSIM;

e (QopmHupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa N3y4eHHs] OCHOB CTPOEHHUS MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHUE MpPENCTaBICHUNH O POiaU (U3UKHU AJI Pa3BUTUS JIPYIMX €CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHii;

® pa3BHUTHE MPEJCTaBICHUI O BO3MOXKHBIX cepax Oyayuieil nmpodeccuoHanbHON AesITeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JIaIbHEHIIEMy 0O0yUEHHIO B 3TOM HalpaBJIeHUH.



JlocTmkeHrne ATUX IeJe mporpamMMbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

o0ecreunBaeTcs pelieHueM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HAHUA O AMCKPETHOM CTPOCHHMM BEIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHHH OIHCHIBATH U OOBSACHATh (DU3UYECKHE SBICHHUS C HCIOJIH30BAaHUEM
MOJTYYECHHBIX 3HAHUIA;

® OCBOCHHE METOJIOB PEIICHUS MPOCTCUIINX PACUETHBIX 3a/1ad C HMCIIOJB30BAHHEM (U3HUECKUX
MO/JIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTHPOBAHHBIX 33]1aY;

® pa3BUTHE YMEHWI HAOIIOATh MPUPOJHBIC SBICHHUS W BBINOIHATH OIBITHI, JAOOPATOPHBIE
paboThI U SKCIEPUMEHTAIbHbBIE HCCIEA0BAHUS C UCIOIb30BAHUEM U3MEPUTEIIBHBIX IPUOOPOB;

e ocBocHHE TMPUEMOB paboTel ¢ wuHGpoOpManueld (U3HUECKOTO COJCpKAHUS, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JIOCTHXKEHUSX (PHU3UKU, aHAIM3 U KPUTHYECKOE OILIEHWBAHUE
nHpopmanuu;

® 3HAKOMCTBO cO cdepamu NpodecCHOHANBHON AEATeIbHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JTOCTHXKEHUSIX (PU3NUECKON HAYKH.

Ha m3ydenne ¢usukn (0a30BbIii YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUS OTBOJIHUTCS

238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJ1acce — 102 Jaca 3 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamMMe 1o (U3MKE IepedeHb JIabOpaTOPHBIX pabOT W OIMBITOB HOCHT
PEKOMEHAATENbHBIA XapakTep, YUUTENb JIeaeT BHIOOp MpoBeneHHs Ja00paTOpHBIX pabOT U OMBITOB C
y4€TOM MHIUBUAYAJIbHBIX OCOOEHHOCTEH O0OyJaromuxcs, CIHUCKAa SKCIEPUMEHTANbHBIX 3a/laHui,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa 10 (hU3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usznka — Hayka o npupoze. SBnenus npupopl. Pu3nueckue ABJICHUA: MEXaHUYECKHE, TEIJIOBbIE,
JIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenune ¢usnueckux senudyuH. Ousnueckue npubdopsl. [lorpemnocts
u3MepeHuil. MexxayHapoaHas CUCTeMa €IMHMUII.

Kak ¢usmka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT HpUpony. EcTecTBEeHHO-HAy4HBI METO]
NO3HAHUS: HAOJIOJIEHUE, TIOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIEPUMEHT IO
IPOBEpPKE TUIIOTE3, O0BsICHEHUE HaOMogaeMoro sBieHus. Onucanne GU3NIECKUX SBICHUHA C TTOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBHIC SIBJICHUS.

2. @usnueckre MNPUOOPHI U TMPOUEAYypa MPSMBIX HW3MEPEHHN aHaJOrOBBIM U IU(POBBIM

puoOpoOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne EHbI EIEHUS IKaIbl H3MEPUTEIHHOTO IpUodopa.

W3mepenne pacCcTOsTHU.

W3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TENa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

W3mepenne Temneparypsl IpU NOMOIIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.
[IpoBenenune uccineqoBaHusl MO MPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJETA MIAPHUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

oA wWwNPRE

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYNbl, UX pa3mepbl. ONbIThl, AOKa3bIBAIOIINE JIUCKPETHOE
CTPOEHHE BEILIECTBA.

JBmxeHue yactull BemecTa. CBsA3b CKOPOCTH JIBMXKCHHS YacTHI[ C TeMmreparypoid. bpoyHoBckoe
nBwkenue, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTATLTUYECKUX)
Teld. BzauMocBs3b MeEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSX M HX
ATOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUS.

2. Habmopenue nudpdysuu.

3. HaGmronmenue sBneHUHN, OOBSICHSIOMIMXCA TMPHUTSDKEHUEM WIM OTTATKUBAHHEM YaCTHII

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Oruenka auamMeTpa aToMa METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduwii).

2. OmbITH IO HAOJIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISIPHOTO MTPUTSKEHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe aBmkeHue. PaBHOMepHOe U HepaBHOMepHOe aBikeHHe. CkopocTb. CpenHss
CKOPOCTb NPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTv 1 BpeMEeHH JIBH>KCHHUSI.



SBneHne wHepuuU. 3aKOH WMHEpUMH. B3auMopelcTBue Ten Kak MPUYMHA M3MEHEHUS] CKOPOCTH
IBIKEHUST Ten. Macca kak Mepa uHepTHocTH Tena. IlnoTtHocTs BemectBa. CBSi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna kak xapakTepucTuKa B3auMoJiecTBuA Tes. Cuiia ynpyroctu U 3akoH ['yka. I3Mepenue cuibl
C IOMOUIbIO JUHAMOMETpa. SIBieHue TAroreHus u cuia TsokecTd. Cuila TSHKECTH Ha IPYTuX IIIaHeTax.
Bec tena. HeBecomocth. CroxeHHE CUII, HAIIPaBIEHHBIX MO OJHOW NpsiMoil. PaBHOzaelcTBYyOIIAs CUIIL.
Cuna tpenus. TpeHue cKoIbXEHUs U TPEHUE NTOKOs. TpeHne B IpUpOJIe U TEXHUKE.

Hemoncmpayuu.

1. HalGmoeHne MexaHn4ecKoro JIBUKEHHUs Tea.

2. H3mepeHne CKOPOCTH MPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBIeHUS MHEPLIMU.

4. HalGnroneHue u3BMEHEHHUs! CKOPOCTHU MPU B3aMMOJICHCTBHUH TEll.
5. CpaBHEHHE MacC 110 B3aUMOICHCTBUIO TEIL.

. CnoxxeHue cuil, HaPaBJICHHBIX IO OAHOU MPSAMOM.

Jlabopamopnusie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PpPAaBHOMEPHOTO JBW)KEHHUS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpexaeneHue cpeHe CKOPOCTU CKOJIbKEHHS OpyCKa MM IIapHUKa M0 HAKJIOHHOM MIIOCKOCTH.

OrnpezeneHye mI0THOCTUA TBEPAOTrO Tea.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBHUCUMOCTh pacTsKeHUs (Aegopmainuu) MpPYKUHBI OT
IIPUIIOKEHHOM CHJIBI.

w

5. OneIThl, IEMOHCTPHUPYIOIIUE 3aBHCHUMOCTbh CHJIbI TPEHHsI CKOJBXKEHHUS OT Beca Tela Hu
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIICHUST W yBEJIMYCHMs daBieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBlieHUs Ta3a OT oOBéMa, Temmeparypbl. [lepenauya naBieHus TBEPABIMH TEIaMH, >KUIKOCTAMH U
razamu. 3akoH Ilackans. [THeBMaThuyeckue MamivHbl. 3aBUCUMOCTH JIaBIEHUS KHJIKOCTH OT TIIyOWUHBI.
['unpocraTndeckuii napanokc. Coobmaromuecs cocynsl. ['uapaBinueckue MeXaHU3MBI.

Atmocdepa 3emnu u armocepHoe napienue. [IpuduHBI CyliecTBOBaHUS BO3IYIIHONH O0OJIOYKH
3emum. Onwir Toppudern. M3mepenue armocdepHOro AaBieHHs. 3aBUCHMOCTh aTMOC(epHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uamMepeHus: atMochepHOro AaBICHUS.

JleiicTBHE JKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITankuBaromias (apXxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JIaBIICHUS Ta3a OT TEeMIIEPaTyphl.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.
Coobmaronyecs: CoCy/sl.

I'mnpaBnnueckuii npecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHUS.

ouhswWwNPRE

3aBUCHMOCTh BBITAIIKMBAIONICH CHJIBI OT 00BEMa TMOTPYKEHHOW YacTH Tela W TUIOTHOCTH
JKUJIKOCTH.
PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

o

VYcnoBue miiaBaHus Tel: IUIaBaHUWE WIM TMOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.
Jlabopamopnwvie padbomot u onvimul.



1. HccnenoBaHue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpYKEHHOM B KHMJIKOCTh 4aCTH
Tena.

2. OmnpezeneHue BHITAIKUBAIOLIEH CUIIbL, JEMCTBYIOLIEH HA TEJI0, HOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, ACUCTBYIOLICH Ha TEJIO B JKMIKOCTH, OT
Macchl TeJa.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAIKUBAIOUIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUJIKOCTH.

5. KoHcrpynpoBanue apeomMerpa WM KOHCTPYUPOBAaHUE JIOAKM M OmIpeneneHue  e€
Ipy30I0AbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTple MeXxaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb. [IpaBmiio paBHOBecHs phluara.
[IpumeHeHue npaBuia paBHOBECHs pbluara K OJoKy. «3osoroe mpaBuwiio» MmexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHu3MBbl B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunetndeckas v noreHuuanbHas 3Heprus. lIpespaienne ogHoro Buaa
MEXAaHUYECKOM 3HEPIruu B APYroil. 3aKOH COXpaHEHUsS JHEPIHU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimel.

1. Ompenenenne paOOTHI CHIIBI TPEHHSI IPU PAaBHOMEPHOM JBIKCHHH TeJa 10 TOPU30HTAIBHOM

IIOBEPXHOCTH.

2. HccnenoBanue yciaoBHI paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakJIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETHUUECKOM TEOpUM CTPOEHHUs BellecTBa. Macca
PasMEpPbI aTOMOB n MOJICKYJL. OHBITI)I, MOATBCPKAAOIIUC OCHOBHBIC ITOJIOKECHU A
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOro, >KUIAKOTO M Ta3000pa3HOrO COCTOSIHMK BemiecTBa. Kpucramnuueckue Hu
amopduble Tena. OObsSCHEHHE CBOMCTB Ta30B, JKHUAKOCTEH M TBEPABIX Tl HAa OCHOBE IOJIOKEHHI
MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMauyMBaHUE U KalWJULIPHbIE sIBJIEHUS. TernoBoe paciiupeHue u
CXKaTHe.

Temnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHS 4yacTHIl. BHyTpeHHss
sHeprusg. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruM: TerJioneperaya W coBeplieHue padoTbl. Bumbl
TEIJIONEPEayu: TEIUIONPOBOIHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonuuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BelllecTBa. TermiooO0MeH U TEMI0BOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHnca. IlnaBneHue u OoTBepleBaHUE KPHUCTAUIMYECKUX BELIECTB. Y ENbHAs
Teriota miaBneHus. IlapooOpazoBanue u koHneHcauus. VMcmapenue. Kumenuwe. YnaenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUMEHUSI OT aTMOC(EPHOTO JTaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunatmner pabotel TeruoBbix aurareneid KIIJ| temmoBoro asurarens. TerioBble OBUTATENTH U
3aIMUTA OKPY’KAOLIEH CPEIbI.

3akoH COXpPAaHCHUS U IPEBPALICHHA SHEPTIUU B TCIUIOBBIX MPOLIECCaX.



Hemoncmpayuu.

Habmronenne 6poOyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddys3un.

HaOroieHue siBICHUH CMaunuBaHUSI U KaWILUISIPHBIX SIBIICHHA.

HaO:roieHue TerioBoro pacuimpeHus Tell.

V3MeHeHre TaBIeHHs Ta3a PH U3MEHEHHH 00bhEMa M HarpEeBaHUH WJTH OXJIAXKICHUH.
[TpaBuiia U3MEpeHHs TEMITEPATYPHI.

Buael renonepenaun.

OxJtaxIeHre IPHU COBEPIICHUH PAOOTHI.

W Nk WN R

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaMH.
. CpaBHeHHE TEIIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

=
= O

. Habmronenne kunenus.

=
N

. HabGnronenue noctossHCTBa TEMNEPATYPhI MPH TIABICHUH.

13. Moaenu TeTIOBBIX JBUTATEIICH.

Jlabopamopnwsie padbomot u onvimol.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSKEHHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThl 0 HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, KUAKOCTEH U TBEPIBIX TEII.
4. OmnpeneneHue AaBieHus Bo3ayxa B OalsIoHe IIIIPULIA.
5. OnbIThl, AEMOHCTPHUPYIOIINE 3aBHCUMOCTH IaBJICHHs BO3JyXa OT ero o0béMa W HarpeBaHUs

WIH OXJIAXKICHUS.

6. IlpoBepka rumore3bl JIMHEHHOHM  3aBUCUMOCTH  JUIMHBI ~ CTOJOMKA  JKUJKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMIIEPATYPHI.

7. HaOmroneHue u3MeHEHUs] BHYTPEHHEH SHEPruu Tela B pe3ysibTare TeIuionepenadu U paboTsl
BHEIIHUX CUII.

8. MHccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJbI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IpH TEMJIOOOMEHE € HarpeTbiM
METAJTTMYECKUM LIUINHIPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.

OnekTpuzanus Tenl. JlBa poaa dIEKTpUUYECKUX 3apsiaoB. BzauMoaeiicTBue 3apsiKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3apsA0B M PACCTOSHUS
MEXy TeTIaMH ).

Onektpuueckoe mnone. Hanpsx€HHocTe anekTpuyeckoro mnoisd. IlpuHnun cynepno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu smekTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3iekTpuueckuid 3apsg. CTtpoeHue aroma.
[IpoBOAHMKY M TNUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. VICTOUHMKM IOCTOSHHOTO
ToKa. JIeHCTBUS AJIEKTpUYECKOro TOKa (TEIIoBOe, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
KUAKOCTSX U razax.

Onexkrpuueckas nenb. Cwia Toka. DieKkTpuueckoe HampspkeHue. COnpoTHBIEHHE MPOBOJHHKA.
VYaenbHoe comnporuBieHHE BemecTBa. 3akoH Owma ans  ydactka nenu. [locnenoBarenpHoe W
napauieIbHOE COeIMHEHUE MPOBOIHUKOB.



PaGota m MOUIHOCTH d3JEKTpUUECKOro Toka. 3akoH JDxoyms—JleHna. DnekTpuyeckue Lenu u
NOTPEOUTENH dNEKTPUUECKOM 3Hepruu B ObITy. KOopoTkoe 3aMbIkaHue.

ITocTosiHHBIE MarHUTHL. B3auMoAeiCcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoE Iojie. MarHuTHoe
nose 3eMiid M ero 3HadeHue sl xKu3Hu Ha 3emie. OnbiT Opcrega. MarHUTHOE MOJE SIEKTPUIECKOTrO
ToKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. J|eCcTBME MArHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKa. Vcnosib3oBaHue 3JIeKTPOABUTATENCH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE.

OnbiTel @apanes. SABineHue daeKTpoMarHuTHON uHAYKUWU. [IpaBwio Jlenua. DiaekTporeneparop.
CnocoObl MOJTy4YeHUs SJICKTPUUYCCKON HDHEPTruu. DJICKTPOCTAHIIMM Ha BO300HOBJISEMBIX HMCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

DJIeKTpHU3aus Tell.

JIBa pona eKTpUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[IpOBOHUKY U TUIJECKTPUKHU.

MopaenupoBaHU€ CHIIOBBIX JTJUHUM SJICKTPUYECKOTO MOJIA.

M CcTOYHHKH OCTOSTHHOT'O TOKA.
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JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B JKUJKOCTH.
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. 'a30BbIii pa3psm.

. I3sMepeHue cuiibl TOKa aMIIepMETPOM.

. I3aMepeHue 2JIeKTpUYeCKOro HaNpsKeHUsT BOJIbTMETPOM.
. Peoctar u Marasu cOnmpoOTHUBIIEHUM.

. B3anmoielicTBre MOCTOSTHHBIX MarHUTOB.

e
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. MOHGHHpOBaHI/IG HEBO3MOXHOCTHU pa3aACICHUA ITOJTOCOB MarHura.
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. MOHGHHpOBaHI/IC MAarduTHBIX ITOJIEH ITOCTOSIHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.

. JleficTBMe€ MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

. DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
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. UccrienoBanue siBIeHUS 3IEKTPOMArHUTHON UHIYKIIVH.

N
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. OniTel Dapanes.

. 3aBHCUMOCTH HAMpaBJICHHs HHIYKIIMOHHOTO TOKA OT YCJIIOBUH €ro BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII PIH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHHWH.

N
IS

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOJAHUKH U JUDJIEKTPUKH.

CO6opka u mpoBepka paboThl IMEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJIMpoBaHHUE CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HapsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 PEe3UCTOp, OT COIMPOTUBICHUS
pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTHBIIEHHUS IPOBOJHUKA OT
€ro JJIMHBI, IUIOLIA/IN TIONIEPEYHOr0 CEYEHUS U MaTepHaa.

ok wNRE



8. IIpoBepka mnpaBuia CIIOXKEHUS HANOPSDKEHUM IPU IMOCIEAOBATEIbBHOM COEIWHEHHHM JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Jyuis CUIIBI TOKA IIPU MApaJUIEIIBHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 JIaMIIOUKY, OT HaIllpSKEHUsI Ha HEH.

13. Onpenenenue KIIJ[ narpeBaTens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MarHuTHOT'O T10JIsI IOCTOSTHHBIX MarHUTOB NPH UX OOBEAMHEHUH U Pa3ICIICHUH.

16. MccnenoBanue AEMCTBUSA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBUS KAaTyIIKU C TOKOM U MarHuTa
OT CUJIBbI TOKA Y HAIIPABJICHUS TOKA B KATYILKE.

18. M3yueHne neicTBUsI MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 n3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. Uzmepenue KIIJI anekTpoaBuraTeibHOM yCTAHOBKH.

21. OnpITH IO UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHAYKLIHMH: UCCIEAOBAaHUE U3MEHEHUM
3HAYEHUs U HalPaBJICHUSI UHAYKIHUOHHOI'O TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcyéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro ABHKECHUS. PaBHOMEpHOE NMPSAMOJIMHEIHOE NBH>KeHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBukeHue. CpeaHsisi ¥ MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHHUU.

Yckopenue. PaBHOyckopeHHOe TpsMoiHHENHoe [BwkeHue. CBobogHoe mazeHue. ONBITHI
lNanuines.

PaBHOMepHOE nBMKEHHE MO OKpYXHOCTH. [lepuon m uwactora obpamienus. JIuneiiHas u yriosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHUE.

Ilepbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. IlpuHnun
CYNEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujla TPEHHUs CKOJBKEHUs, CHJIa TPEHUs IOKOS,
JIPYyTHU€ BUbI TPCHUS.

Cuna TSDKECTH U 3aKOH BCEMHUPHOIO TSTOTEHMs. YCKOpeHHEe CBOOOIHOro mnajeHus. [[BuxeHue
rianeT Bokpyr Connna. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh M eperpys3Ku.

PaBHOBecue MarepuanbHON TOukH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

WUmnynec Tena. U3menenne nmmyinbca. Mnynbsc cuiibl. 3aKOH cOXpaHEeHMsI UMITylbca. PeakTuBHOE
JBUKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CUI TSHXKECTH, YyIPYrocTH, TpeHus. CBs3b SHEPTUU U
paboTsl. [loTeHanbHas 3Heprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnanbHas sHeprus
cxkatol npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KMHETHMYECKOM JHEPruU. 3aKOH COXpPAHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HabmroeHne MeXaHu4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCYETA.

2. CpaBHEHHE IyTeH U TPAEKTOPH IBM)KEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTENLHO Pa3HBIX Tell

OTCU€Ta.
3. H3mepeHHe CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO IBUKECHUSL.
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Uccnenoanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBukeHus Tesaa no OKpyKHOCTH.

HaGnronenne MexaHU4ecKUX SIBICHUM, MPOUCXOIAIIUX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHETa (DU3HKH.

3aBHUCUMOCTb YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.

Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.

N3MeHeHue Beca Tenna Npu YCKOPEHHOM JBHKEHUU.

. Ilepenaya umirynsca npyu B3aUMOJAEHCTBUU TEIL.

. IIpeoOpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaneHue UMITyJIbca IPU HEYNIPYTOM B3aUMOJIEHCTBUN.

. CoxpaHenune nmnysibca Ipyu abCOIIOTHO yIIPYroM B3aUMOJEHCTBUY.
. HaGmnroienne peakTHBHOIO JBUXKEHUS.

. CoxpaHeHne MEXaHUUECKON IHEPTUU ITPH CBOOOTHOM IMAJICHUM.

16.

CoxpaHeHue MEXaHUYECKOW SHEPTHH NPU JIBUKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwsie padbomot u onvimol.

1.
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10.

11.

KoHcTpynpoBaHue TpakTa Uit pa3roHa M JalbHEUIIEro paBHOMEPHOTO JBHKEHUS IIApUKa HITH
TEINIEHKKH.

Onpexnenenne cpeaHel CKOPOCTH CKOJBKEHUsSI OpyCKa WIIM ABMIKEHHS IIapHKa 10 HAKIOHHOM
TUIOCKOCTH.

OnpezneneHue yCKOpeHUs Teja IpH paBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHON TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JBIDKEHHH 0€3
HavyaJIbHON CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JIBM)KCHHU 0€3 HadaJIbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK PsJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE IIPOMEXYTKHA BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHS.
Onpenenenne k03P PULHEHTA TPEHUS CKOIBKEHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHl CHIIBI TPEHUS MPH PaBHOMEPHOM IBMKEHUH Tella M0 TOPU30HTAIBHON
TIOBEPXHOCTH.

Onpenenenue paboThl CUIIBI YIPYTOCTH MIPH MOIBEME TPy3a ¢ UCHOIb30BAHUEM HETIO/IBUKHOTO
U TIOABMKHOTO OJIOKOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHud U BOJIHBI.
KonebarenbHoe neuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TIEPUO]], YaCTOTa, aMIUIUTY/IA.

MaremaTtrueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTeTbHOM ABUKCHUU.

3aryxaromue kojebanus. Beinyxxaennsie konebanus. Pesonanc. Mexanudeckue BoiaHbl. CBolicTBa
MEXaHUYEeCKUX BOJIH. [IpoposibHBIE W TMONEpeYHbIE BOJIHBL. JIJIMHA BOJHBI W CKOPOCTh €€
pacnpocTpaHeHusi. MexaHM4eCKHEe BOJIHBI B TBEPAOM TeJI€, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronmenue konebaHU TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HalGmronenue koneOaHui rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOAHUI 1 pe30HaHCcA.

4. PacnpocTpaHeHUE MPOJOJIBHBIX U TIOTIEPEYHBIX BOJH (Ha MOJIEINN).

5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTUYECKUH PE30HAHC.



Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue 9acTOTHI U TIEprO/Ia KoneOaHUH MaTeMaTHIeCKOTO MassTHHKA.

2. OmnpeneneHue 4aCTOTHI ¥ MEPUOJIA KOICOAHUM MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuoa KojeOaHWN MOJBEIIEHHOTO K HUTHU Tpy3a OT JJIMHBI
HUTH.

4. VccnenoBaHue 3aBHCHUMOCTH IEPUOJIa KOJICOAHUH MPYKUHHOTO MasTHUKA OT MacChl TPy3a.

v

[TpoBepka HE3aBUCHMOCTH TEproia KoJeOaHuil rpy3a, MOIBEHIEHHOT0 K HUTH, OT Macchl rpysa.
6. OnbITEL, JAEMOHCTPUPYIOLINE 3aBHCUMOCTh MNEpUOJa KOJeOaHUI NPYKHUHHOTO MAasTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Paszgea 10. DiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
ONEKTPOMarHUTHOE IoJIe. ODJIEKTPOMArHUTHbIE BOJHBI. CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHUTHBIX BOJIH. VIcII0/Ib30BaHNE 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBSA3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomot u onvimeol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBas mogenb cBeta. Mctounuku csera. lIpsmonnHeiiHoe pacnpocTpaHeHuE cBeTa. 3aTMEHUs
Comnnua u JIyasl. Otpaxenue cBera. [1mockoe 3epkano. 3akOH OTpa>KeHUSI CBETA.
[Ipenomnenue cBera. 3akoH mperoMyeHHs cBera. [lonHOe BHYTpPEHHEE OTpaKeHHE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox mydeit B muH3e. OnTudeckas cuctema (oToarmapara, MUKpOCKONa U Teneckorna. ['na3
KaK OINTHYECKas cuctemMa. bin3opykocTs U 1a1bHO30PKOCTbD.
Paznoxenue Oenmoro cBera B crekTp. Ombitel HbtoToHa. CliojkeHHE CIEKTPaJbHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
IIpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHNii B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
ITpenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xoa myueil B cobuparolieil JuH3e.
Xop JIydeil B paccenBaroleH JIMH3E.
[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIMH3.
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. Ilpunnun nevictBus oToanmapara, MUKPOCKOIIA U TEIECKOTA.

10. Mogaens rnasa.

11. PaznokeHue 6eoro cBeTa B CIEKTP.

12. [Tonryuenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimul.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIy4a OT yriia NaJeHusl.

2. H3yueHue XxapaKTepUCTUK U300paKEHUS MPEMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yTrjla MPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJia MaJieHusl Ha TpaHulIe
«BO3yX—CTEKJIIOM.



[TomydyeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIIEH JINH3HI.
OnBITH IO PA3TI0KEHHIO OEJIOTO CBETa B CHEKTP.
OMNBITHI IO BOCIIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIEC (DUIIBTPHI.
Paaueﬂ 12. KBanToBbIe IBJICHUS.
Oneitel Pesepdopna m mianerapHas Mmojaenb aroma. Mogjens aroma bopa. Hcnyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

N o v e

PagnoaktuBHOCTE. Anbda-, OeTa- U ramma-usnyderus. CTpoeHHe aTOMHOTO sjpa. HykimoHHas
MoJieIb aTOMHOTO Anpa. M3oronsl. PannoaktusHele npespamenus. Ilepuon noypacnana aToMHBIX s€p.
SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsIIOBOTO U MaCCOBOTO YHCEI. DHEPTUs CBA3M AaTOMHBIX
siiep. CBsi3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus suep. croununku snepruu CosHua v 3BE31.
Snepnas sHepreTuka. JIeHCTBUS paJuOAKTUBHBIX U3Iy4YEHUN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CpexTpsl pa3JInYHbIX ra30B.

3. CunekTp BozOpoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyYECHUH.

Perucrpanus uznydeHust NpupoJIHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwvie pabomot u onvimeul.

1. HaOmro/ieHue CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TpPEKOB: HU3MEPEHUE OSHEPrUM YaCTUIBl IO TOPMO3HOMY nyTH (1O

doTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHA.

IHoBTOpPUTEIHbHO-0000 A0 MOYJIb.

[ToBTOpUTENBHO--0000MAOMNI MOAYJIh TMpPEIHA3HAYECH IS CHUCTEMaTHU3alud u  000O0IIeHUS
IPEIMETHOTO COJEpP)KAaHUS U ONBITa JIEATENbHOCTH, NPUOOPETEHHOrO MpU H3YYEHHH BCEro Kypca
¢u3uKy, a TakXke A IMOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (u3uKe uis
o0yyaromuxcsi, BBIOPaBIIMX 3TOT y4eOHBIH MpeaMeT.

[Ipy u3ydyeHUM NAHHOTO MOIYJS PEANU3yIOTCS U CHUCTEMAaTH3UPYIOTCS BHUBI JESTEIbHOCTH, HA
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3yibTaToB 00ydeHus, (popMupyercs ecTeCTBEeHHOHAy4YHasi IPaMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B
UCCIIIOBaHMs SIBJIGHUH MPUPOJBI U TEXHUKH, OBJaJIeHHE YMEHUSAMH OOBACHATH (pU3MUecKHe SBIEHUS,
IPUMEHSISI TOJTyYE€HHbIE 3HaHUs, pelliaTh 3a]a4ul, B TOM YHCJIe KaYECTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

IIpyHIMIIANBEHO NEATEIBHOCTHBIM XapakTep MaHHOIO pasjiena pealu3yercs 3a CYET TOro, 4To
oOyyaroIuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpeJlaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAaHMH paclo3HaBaTb U HAyYHO OOBSACHATH (PU3MUECKUE SBJICHUS B
OKpY Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;

HCIIOJIb30BaTh Hay4HbIe METO/Ibl UCCIEAOBAHMS (PU3MUECKUX SBJIEHUH, B TOM YHCIIE JUIsl TPOBEPKU
TUIIOTE3 U MOJy4YEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBbIE OCHOBBI HamOoJee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTMH, Hampumep,
MPAKTUYECKOTO MCIOJIb30BaHUS PA3IMYHbIX UCTOYHHKOB SHEPIrUM HAa OCHOBE 3aKOHA NPEBpAIICHUS U
COXPaHEHHUSI BCEX U3BECTHBIX BUI0B YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHE OCHOBHOI'O O6IHCFO O6p&30BaHI/I5[ HarpaBJICHO Ha JOCTHIKCHHUC

JIMYHOCTHBIX, MECTAITPECAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nszyueHus (U3MKM Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs y 00y4aroLerocs

OyayT chopMupOBaHBI CIIEAYIOMINE JINYHOCTHBIE PE3YIbTATHI B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— IPOsIBJICHUE UHTEpeCca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (hU3MUECKOI HAYKU;

— [IEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YIEHBIX--(DU3HKOB,

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MMPUMEHEHHEM JOCTHKCHUHN (PU3UKH;

— OCO3HAHHE BAXKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCTIPUATHE ICTETUICCKUX KadeCTB (PM3MUECKON HAYKU: €€ TAPMOHUYHOTO TIOCTPOSHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHHE IEHHOCTU (U3MYECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

— pa3BUTHE HAYYHOU JII0O03HATEIILHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON IEATETbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBLHOTO 0JIArONOTYYHsI:

— OCO3HaHWE IIeHHOCTH Oe3omacHoro obOpasza KH3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHpE,
BXHOCTU MpaBWJI OE€30MacHOrO MOBEJIEHUs Ha TPAHCIOPTE, HA JOpOrax, C SJICKTPUUECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B TOMAIITHUX YCIOBUSX;

— copMHUPOBAaHHOCTH HaBbIKa pedrekcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO e MpaBa
y IPYTOro 4eJI0BEKa;

6) TPY10BOT0 BOCIIUTAHUA:

— AaKTHUBHOE y4yacTHE B pEHICHWU TMpaKTUYeCKHX 3adad (B pamMKax CeMbH, 00pa3oBaTeIbHOM
OpraHM3allfy, TOPoJa, Kpas) TEXHOJIOTUYECKON U COIMATbHOM HAMPABIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NUecKuX 3HaAHUMH;

— UHTEpEC K MPAKTHUYECKOMY U3YUEHHIO PO ecCcHii, CBI3aHHBIX ¢ (PHU3UKOIA;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

— OpHUEHTAalUs Ha MPUMEHEHHE (DU3MYECKUX 3HAHUU I PElIeHUs 3aad B 00JIACTH OKpYXKaromien
Cpelibl, INIAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPEIbl;
— OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) amanTanuu K U3MEHSIOIMUMCS YCJIOBHAM COUMAIbLHON M MPUPOTHOM Ccpebl:

— MOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIOJHEHUU HCCIEIOBAaHUN M TPOEKTOB (HHU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;

— MmoTpeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHUM, B TOM 4yHcie (HOPMYIHpPOBATH WICH, MOHSTHS,
TUMOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;

— OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IUTAaHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DM3MUECKUX 3HAHHUIA,



¢ — CTPCMIJICHHUC aHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U NPUPOIBLI, O6H_[€CTBa U 5KOHOMHKH, B TOM

YHCIIe ¢ UCTOJIb30BaHNEeM (DPM3NYECKUX 3HAHUM;

® — OIICHKA CBOUX JEHCTBUI C y4y€TOM BIMSHHUS Ha OKPYXKAIOILYI0 CPELy, BO3MOXKHBIX IJI00aIbHBIX

HOCJIEICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOeHHS mporpamMmbl 1o (U3MKEe Ha YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHUS Y
oOyuaromierocst 0yayt chopMupoBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE T03HABATEIbHBIC
YHHUBEpCalIbHbIC y4eOHBIC JICHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCAIbHBIE Y4eOHBIC IeHCTBUS,
pEryJATUBHbBIC YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS

ba3oBble Jornveckue a1ecTBUSA:

BBISBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KJIACCU(UKAIMHM, OCHOBAaHUS Uil O0OOIICHHS |
CpaBHEHMUS,

BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOpPEYUS B paccMaTpuBaeMbIX (akTax, TaHHBIX U
Ha6J'IIOIICHI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATH NPUYIMHHO--CJICACTBCHHBIC CBA3U IIPU U3YYCHHUU (I)I/ISI/ILIGCKI/IX SIBIICHUN U ImpouecconB,
ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM JCAYKTUBHBIX W HWHAYKTUBHBIX YMO3aKJHO‘~I€HI/II71,
BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBS3SIX (PU3NYECKUX BEIUYUH;

CaMOCTOSITENIFHO BBIOMpATh CIIOCOO peIIeHUs y4eOHOW (u3MUecKoi 3amaud (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHUs, BHIOOp Hambosee MOIXOAIIEro ¢ yuéTOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nucciienoBarebCcKue AeiCTBHUA.

MCIIOJIB30BaTh BOMIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHNUS,

MPOBOANTH TIO0 CAMOCTOATEIHHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIN (hU3HUecKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SBJICHMUS;

OIICHMBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMAIMIO, TOIYYCHHYI0O B XOJe
MCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMoCTOSTeNbHO (hOpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3NYECKUX TIPOIECCOB, a Takke
BBIJIBUTATh MIPETOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

INPUMEHSTh PAa3IMYHble METO/bl, HHCTPYMEHTHI U 3alpOCHI MIPH MOKMCKE U 0TOOpe nHpopmanuu
WIN JAHHBIX ¢ YYETOM MPEAIOKEHHON yueOHOH Pu3nuecKkoil 3ajauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIMIO PA3INMYHbIX BHIOB U
dbopm mpencTaBIeHUs;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMalbHYIO (QOpMYy TMpeAcTaBieHUus HUHGOpPMaLUU U
WITIOCTPUPOBATh PElIaeMble 3a/1a4l HECIOXKHBIMH CXEMaMHM, TUarpaMMaMu, HHOU rpadukoit u
UX KOMOMHAIUSMHU.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:



B X0/ OOCYXJeHHs y4eOHOro Marepuana, pe3yabTaToB J1aOOpaTOpHBIX padOT M MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha
pelIeHne 3a7aui U MoJIepKaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJICHHUSI C CYXJICHUSMH APYIMX YYaCTHHKOB JUaliora, OOHApYXHBATh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO TPEJCTABISATh PE3yJIbTAaThl BBITOJHEHHOTO (PH3MUYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIICIOBaHUS, TIPOCKTA);

MOHMMAaTh M WCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHAMBHIYaIbHOH pabOTBHI IpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATD €M COBMECTHOW NESITEIbHOCTH, OPraHU30BBIBAThH JACUCTBUS 10 €€ JOCTHIKCHUIO:
pacmpenensaTh poiid, o0CYKIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOH paboThI, 0000maTh
MHEHHS HECKOJBKUX JTIOACH;

BBIMIOJIHATH CBOIO 4YacTh paboThI, JOCTHTas KAdyeCTBEHHOTO pe3yJbTara II0 CBOEMY
HAIPABJICHUIO U KOOPIMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPHUSIM, CaAMOCTOSTEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pel"yJ’[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁﬂble JeicTBUS

Camoopranu3anus:

BBISIBIISIT NPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsX, TPEOYIOIIUX ISl pEIICHHs
(buznyeCKuX 3HaAHMI;

OpUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAaX HNPUHATHS pelIeHUuN (MHAMBUIYaJbHOE, IPUHSTHE
pEIlIeHNs B IpyMIe, IPUHATHE PELLIEHUI TPYIIIO);

CaMOCTOSITENIbHO ~ COCTaBJIATh ~ QJTOPUTM  pelIeHus (QU3MYecKoW 3a7auyud WU IIJ1aHa
UCCIIEIOBaHUST € Y4€TOM HMEIOIIMXCS PEecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyuIaraTh IUIaH €€ N3MEHEHMUS,

OOBSICHATH MIPUYHMHBI TOCTUKEHUS (HEIOCTUKEHUS) pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY
nproOpPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENIbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHMsI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBLIMXCS CHUTYallui,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUM;

CTaBUTh ce0sl HA MECTO JPYroro 4eioBeKa B XOJE CIOpa MM AUCKYCCHUM Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU pPelIeHUH (PU3MUECKUX 3ajjay WIK B YTBEPXKIACHUAX Ha
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHily oOy4yeHusi B 7 KJjacce IpeIMETHBIC pe3yIbTaThl Ha 0a30BOM yYpOBHE JIOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCTIOJIb30BaTh MOHATHS: (U3NYECKHE U XUMHUYECKHE SBICHHS, HAOIIOJCHUE, DKCIICPHUMEHT,
MO/JIeJIb, TUIOTE3a, €AUHULBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS
BellecTBa (TBEpAOE, JKHUIKOE, Tra3zo00pa3HOE), MEXaHHYeCKoe JBUXKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaEeKTOpHUs, PpaBHOACHCTBYIOIAas cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBI;

pasnuyath siBieHUA (nudQy3us, TEIIOBOE JABWKEHHE YaCTHI[ BEIIECTBAa, pPaBHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JBUKCHHE, MHEPLUS, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPHBIX
TeJ C 3aKPEIUIEHHON OCBIO BpallleHUs, Iiepejada JaBICHHUs TBEPABIMU TEIIAMU, )KMIKOCTIMU U
razamu, armMoc(epHOe IaBlieHHE, IUIaBaHHE TEJ, MPEBPALICHUS MEXaHHMYECKOW SHEPruH) I10
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(du3nyeCcKoe SIBICHUE;

pacrno3HaBaTh IPOSBICHUE HU3YYEHHBIX (DU3MUECKUX SBJICHUH B OKpY)KAlOIIEM MHUpPE, B TOM
yucie (usnueckue siBICHUS B MPHUPOJE: MPUMEPhl IBMKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOM W HEKUBOH IIpUpOJE, IEHCTBUE CUJBI TPEHUS B IPUPOAE M TEXHUKE, BIIMSHHE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpraHu3M, IJIaBaHWE PHIO, PHIYard B TEJIE YEIOBEKa, MPH
ATOM MEPEeBOAUTH MPAKTHYECKYIO 3a/7a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA
(npu3HakK) GU3NIECKUX ABICHUM;

ONMCHIBATh H3YYEHHbIE CBOHCTBA Tel M (DU3MYECKHUE SBJICHUS, MCIOIb3Ys (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTH,
CHJIa YIPYrocTH, CHJIa TSDKECTH, BEC Tejla, CUJla TPeHHUs, JaBieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOILIAsl CUja, MEXaHUYecKas paboTa, MOIIHOCTb, IIEYO CHUJIbl, MOMEHT CHJIBI,
KOA((UILIMEHT IMOJIE3HOTO JEUCTBUS MEXaHM3MOB, KMHETHYECKass U MOTEHUUaNIbHAsl SHEPTus),
OpU OMHMCAaHUM NPABUIBHO TPAKTOBATH (PU3MUYECKHH CMBICI HCHOJb3YEeMBIX BEIWYHMH, HX
0003HaueHMs U €MHULBI (PU3HUECKUX BEIMYUH, HAXOAUTh (YOPMYJIbI, CBA3BIBAIOIIUE JTaHHYIO
($u3NYECKYIO BEIMYMHY C IPYTMMH BEIUYMHAMHU, CTPOUTH IPaQUKU U3yYEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIEHUS M IPOLECCHl, HCIOJB3Yys IpaBuia
CJIOKEHMsI CUJI (B10JIb OJHOM MpsiMOi), 3aKkoH I'yka, 3akoH [lackains, 3akoH Apxumena, paBuiIo
paBHOBecHs pplyara (0J10Ka), «30J10TO€ NMPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUYECKON
SHEpPIrUU, TP HTOM JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alHUCHIBATh €Tro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBJICHMS, NMPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbBIABIATh NPUUMHHO--CIIEACTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONopoi Ha 1—2 M3y4eHHBIX CBOMCTBA
bu3nUecKux sBICHHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1—2 AelcTBUS, UCHONB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOLINE
¢u3nueckrue BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIIOBHE,
MOJCTaBIATh (U3NYECKHME BEIMYMHBI B (OPMYJIBl U MPOBOAUTH pacd€Tbl, HAXOIUTH
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBbIE JJIs pelIeHUs 3aJay, OLEHUBAThb PEaTHUCTUYHOCTh
HOJYYeHHOU (hr3HYecKoi BETMUHHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOLIM (PU3NYECKHMX METOJOB, B
ONMCAaHUM MCCIIEOBAHUS BBIJIENIATH MPOBEPSIEMOE MPEAIOooKeHHe (THIOTe3y), pa3inyaTrbh U



UHTEPIPETUPOBATH MOJIyUYEHHBIN Pe3ybTaT, HAXOIUTh OIIMOKH B XOZE OIBITA, A€IaTh BBIBOIBI
II0 €ro pe3yJbTaTaMm;

IPOBOJIUTH ONbBITHl MO HAOIIOAECHUIO (U3UYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TeI:
dbopMynHupoBaTh TpPOBEpsSEMBbIE TPEANONIOKEHUS, COOUPATh YCTAaHOBKY H3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATE X0 ONbITA U (POPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATh TpPSMbIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CHIBI |
TeMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aUCHIBATH TOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IPOBOJIUTh HCCIEIOBAaHME 3aBUCHUMOCTH OAHOH (DU3MYECKOM BEIMYMHBI OT JpYyro c
UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTHU IYyTH PABHOMEPHO ABMIXKYLIETocs Teja OT
BPEMEHHU JIBIDKEHUS Tella, CHJIBI TPEHHsI CKOJBKEHHs OT Beca Tella, KauecTBa 00paboTKH
MOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHUJIbl TPEHMS OT IUIOLIAJN CONPUKOCHOBEHMSI TE€JI, CHIIbI
YIPYroCTH OT YIJIMHEHUS IPYKUHBI, BHITAJKUBAIOLIEH CUIIbI OT 00bEMa MOrpyKEHHON 4acTH
TeJa U OT IUIOTHOCTH JKUJAKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT TIyOMHBI, Ha
KOTOPYIO HOTPYXKEHO TEJ0, YCIOBUN IJIaBaHUS TEJ, YCJIOBHM paBHOBECHUS pbluara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4€OHOrO HMCCIIEOBaHMsI, COOMpPATh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUus, ClleAysl NpeJIOKEHHOMY IUIaHy, (UKCUPOBaTh pe3yJbTaThl MOJYYEHHOM
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUJE MPEUIOKEHHBIX Tabiaul M rpaduKoB, JenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (IIOTHOCTh BELIECTBA >KUJKOCTU U
TBEPJOrO Tela, CHUIAa TPEHUS CKOJIBKEHMs, [ABICHUE BO3[yXd, BBITAIKMBAIOLIAS CHIIA,
JeMCTBYIOIAs Ha TMOTPYKEHHOE B JKUAKOCTh TeNO, KOA((GUIMEHT NOJE3HOrO ACUCTBUS
IPOCTBIX MEXaHU3MOB), CleIysd HPEJIOKEHHOW HMHCTPYKLMH: IPU BBINOJHEHUH H3MEpPEHUil
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMUMHBI,
co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITPpU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
yKa3blBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIUECS COCYy Ibl, OapOMETp, phlyar, MOJABUXKHBINA U HETIOABUKHBIN OJIOK,
HaKJIOHHAs [JI0CKOCTb;

XapaKTepu30oBaTh MPHUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHMYECKHX YCTPOMCTB C
Onmopod Ha HMX ONUCaHMUs (B TOM UHCle: NOAIIMIHUKH, YCTPOMCTBO BOJAOIPOBOA,
TU/IPABIMYECKUNA IpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCOC, apeoOMETp), MCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBIEHUH M HeoOXoaumble (U3NYECKHe 3aKOHbI U
3aKOHOMEPHOCTH;

IPUBOAUTE NMPUMEPH! (HAXOJUTh MHPOPMALIMIO O MPUMEpax) MPaKTHYECKOrO HCIIOIb30BaHUS
(¢u3NYeCKNX 3HaHUN B MOBCEIHEBHOM KU3HU ISl o0ecnieueHns 0e30MacHOCTH MpU 00palieHun
¢ nmpubopaMyu M TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHMs 37J0pOBbS U COOIOJEHHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISITh OTOOP MCTOYHUKOB HMH(popmanuu B VHTEpHETE B COOTBETCTBUHM C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCSA 3HAHMM M INYTEM CpPaBHEHHUS pa3IMYHBIX
UCTOYHUKOB BBIJIENIATh MHPOPMALIMIO, KOTOpas SBISAETCS MPOTUBOPEUMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPH BBHIMOJIHEHUH YUEOHBIX 3aJaHUN HAyYHO--TIONMYJSPHYIO JIUTEpaTypy
(bu3NYecKoro cojJep’kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTd VHTepHeT, BlaaeTh
npuéMaMyl KOHCHIEKTHPOBaHHUS TEKCTa, npeoOpa3oBaHHsl MH(GOpMalUKd M3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;



co3maBaTh COOCTBEHHBIC KpaTKWE THCHMEHHBIE W YCTHBIE COOOIIEHWsS Ha OCHOBEe 2-3
HMCTOYHHKOB MH(GOPMAITUH (PU3HUECKOTO COACPIKAHUS, B TOM YUCJIE IMYOJIMYHO JIeJIaTh KPaTKHE
COOOIIeHNs O pe3yabTaTaX IMPOEKTOB WM YYEOHBIX HCCIEAOBAaHHMA, MPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh U3YYCHHBIN MOHATHUIHBINA anmapar Kypca (QU3HKH, COMTPOBOXKAATH BBHICTYIIICHHE
MpE3EHTALNECH;

MIPH BBIMIOJTHEHUH YIEOHBIX MPOCKTOB U UCCICIOBAHUN paclpeaesisaTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBHUM C IIOCTABJICHHBIMM 3aJadyaMH, CJIEIUTh 3a BBINOJHEHHEM IUIaHa ACHCTBHM,
aZIcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JICATEIBHOCTh TPYIIBI, BBICTPAHUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsi MHCHUE OKPY KAFOIIIHX.

K koHily oOy4yeHusi B 8 kijiacce IpeaIMETHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

MCIIOJIb30BaTh MOHSTHS: Macca U pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHMSI BEIIECTBA, KPUCTAIMYECKHE M aMOpQHbIC Tela, HACBHIIEHHBIA U
HEHACBIIIICHHBI Tap, BIAXKHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSS HSHEPTUsi, TEIIOBOU
JIBUTATENb, AJIEMEHTApHbIA JJIEKTPUYECKUN 3apsl, AJIEKTPUYECKOE I0J€, MPOBOJHUKU MU
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pa3nuyath SBJICHUS (TEIUIOBOE PACIIUPEHUE U CXKATHE, TEIUIoNepeada, TEMI0BOE paBHOBECHE,
CMauMBaHHE, KaNWUISPHBIC SBICHUS, UCIIAPEHHUE, KOHJICHCAIs, TUIaBJIEHUE, KPUCTAILTU3alus
(oTBepmeBaHue), KHUIEHHE, TeIulonepenaya (TemIONPOBOJAHOCTb, KOHBEKIIHS, HW3Iy4yeHUE),
QIIEKTpU3alUs TeJl, B3aUMOJIEHCTBHE 3apsiioB, IEHCTBUS AIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEMCTBYE MAarHUTOB, NEHCTBUE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHas: MHAYKLHS) [0 ONMUCAHUIO UX XAapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yrcine Gu3nuecKre SBICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KallWJUIIPHBIC SBICHUS B
pUpoJie, KpUCTAIbl B IpUpoie, u3nydyeHue ColHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE OpHU3bI,
oOpa3zoBaHME pOChl, TyMaHa, WHes, CHera, OJJIEKTpUYECKHe SBIEHUS B aTMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Tole 3emiu, JApedd MOoIrCcCoB, pOJb
MarHUTHOTO TOJNS JUIsl KU3HM Ha 3emile, MOJSIPHOE CHUSIHUE, TpPU HTOM NEPEBOJIUTH
MPaKTUYECKYI0 3a7ady B yueOHYIO, BBIJCISATh CYIIECTBEHHBbIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBaTh H3Y4YEHHbIE CBONCTBA Tel M (U3MUECKHE SBJICHMS, HCIOIb3Ys (U3HUECKUE
BEJIMYMHBI (TeMIIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTb
BEIIeCTBa, yJelbHas TEIUIOTa IUIABJICHMs, yJeNbHas TEIUIOoTa MapooOpazoBaHus, yAelbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KOI(PQPUIIMEHT TMOJIE3HOTO JCHCTBHS TEIJIOBOW MAIIHHBI,
OTHOCHUTEINIbHAsl BJIAXHOCTb BO31yXa, JJIEKTPUYECKUI 3apsl, cuia TOKa, 3JIEKTPUUECKOe
HaIpsDKEHUE, COMPOTUBIICHHE MPOBOJHHUKA, YIEIbHOE CONPOTHBJIEHHE BelecTBa, padoTa u
MOIIIHOCTh DJEKTPHUUECKOTO TOKA), MIPH OMUCAHHUH MPABUIHHO TPAKTOBATH (PU3MUECKHI CMBICI
UCIIONIb3YEMBIX BEIHMUWH, 0003HAYCHUS U €IUHUIIBI (PU3NYECKUX BETUYHUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIWYMHY C APYTUMH BEIHYMHAMH, CTPOUTH T'PaPUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3UUYECKHE SIBICHHUS M IPOLIECCHI, HMCIOIb3ys OCHOBHBIE
MOJIO)KEHUS ~ MOJIEKYJISIPHO--KUHETUYECKOM ~ TeopuM  CTpPOEHHUs  BEUIecTBa,  MPHUHIIMI
CYNEPHO3UIMH MOJIEH (Ha KaYECTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma ams
ydyacTka 1enu, 3akoH J[xoyns—JleHua, 3aKOH COXpaHEHMs] SHEpPrHHM, HpPU STOM J1aBaATh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHUECKOE BhIPAKEHUE;



OOBSICHATh (PU3MUYECKHE TPOLECCHl U CBOICTBA TEd, B TOM YHCIE M B KOHTEKCTE CUTYaI[Hii
[IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH PUUYMHHO-CIECICTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHHe U3 1—2 JIOTMYECKUX IIaroB C Omnopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3agaud B 2—3 AEWUCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE
¢u3nueckrue BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a/laud 3alMCBhIBaTh KPATKOE YCIIOBHE,
BBISBJIATh HENOCTATOK JAHHBIX Ui pelIeHMs] 3aJadyd, BbIOMpaTh 3aKOHbI U (HOPMYIIHI,
HeoOXoauMble JUIsl €€ pelleHHs, IPOBOJUTh PACUEThl U CPaBHMBATH IOJYYEHHOE 3HAUYEHUE
($U3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IpOOJIEMBI, KOTOPbIE MOXXHO PELIMTh IpPHU IMOMOIIM (PU3UYECKHX METO/O0B,
UCIOJIb3YSl OIMCAHUE MCCIIEN0BAaHUS, BBIICIATH I[POBEPAEMOE IPEANOIOKEHUE, OLICHUBATDH
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

IPOBOJIUTH OMBITHI MO HAONIOACHUIO (DU3WYECKUX SIBICHUNW WM (PU3MYECKHX CBOMCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCHUMOCTb JIABJIEHUS BO3AyXa OT €ro o0béMa, TemIeparypsl,
CKOpOCTH TIIpollecca OCTBIBAHMsSI M HAarpeBaHus IpU HU3IYYEHUM OT LBETa H3JIydarouen
(moryomaronei) MOBEPXHOCTH, CKOPOCTb MCIApEHUs BOJbI OT TEMIEpaTypbl >KUJIKOCTH U
wionaan e€ MOBEPXHOCTH, IEKTpU3allUs Tel U B3aUMOJCHCTBHE 3JIEKTPUUYECKUX 3aps]lOB,
B3aMMOJICHICTBUE ITOCTOSIHHBIX MAarHUTOB, BHM3yaJIM3allMs MAarHUTHBIX TOJIEH HOCTOSIHHBIX
MarHuTOB, JACUCTBUS MAarHUTHOTO MOJISI Ha IMPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa,
CBOMCTBa  DJIEKTpOJBMraTesis  IMOCTOSIHHOIO  TOKa):  (opMmynupoBaTb  IPOBEpsieMble
IPENIOJIOKEHNS, cOOUpaTh YCTAaHOBKY M3 IPEJIOKEHHOIO O00OpYyIOBaHUS, ONUCHIBATh XOJ
OTIBITa U OPMYIIMPOBATH BHIBOJIBI,

BBIIOJHATh HpPSIMbIE HM3MEPEHUS TEMIEPaTypbl, OTHOCUTEJIbHOM BIIAKHOCTU BO3/yXa, CHUJIbI
TOKa, HANpsDKEHUS C UCIOJIb30BAaHUEM AaHaJOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYMH, CPAaBHUBATh PE3yJIbTAaThl U3MEPEHUH C yUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPELIHOCTH;
OPOBOJIUTH HCCIEIOBAaHHE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPYrod ¢
UCITOJIb30BAaHUEM TMPSMBIX HM3MEpPEHHH (3aBUCUMOCTh COINPOTHBIEHUS MPOBOJHHMKA OT €ro
JUIMHBI, MJIOLIAN MOMEPEUYHOT0 CEUEHUS U Y/IeIbHOTO CONPOTHUBIIEHHUS BEIIECTBA MTPOBOJHUKA,
CWJIBI TOKa, WAYIIETO uepe3 MPOBOJHHUK, OT HANpPSDKEHHsS Ha IMPOBOJHUKE, HCCIEIOBAHUE
IIOCJIEA0BATEIBHOIO U MApaUIEIbHOTO  COEAUHEHMM  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHUe, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUs, ClIeAys NPEeASI0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTU B BHUAE TaONMIl M TpaduKOB, JeiaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IIPOBOAMTH KOCBEHHbIE MU3MEpeHUs (pU3MUeCKUX BelIMUuuH (yIelibHas TEIUIOEMKOCTh BEIIECTBA,
COMpPOTUBIIEHUE TPOBOJHUKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOTrO TOKAa): IUIAHMPOBATh
U3MEpPEHUsi, COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY, Ceysl MPEAI0KEHHON HHCTPYKIIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

co0JI01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;
XapakTepu30BaTh MPHUHLUIIBI JEHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OMOpol Ha MX OMMCAHMA (B TOM YHUCIIE: CHCTEMA OTOIUIEHUS JOMOB, TMUITPOMETp, NapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUUK IIEKTPUUECKON DHEPIUHU, AIIEKTPOOCBETUTEIIbHbBIE
npuOOpbl, HarpeBaTelbHbIE 3JEKTPONPHOOPH (IPUMEPHI), IIEKTPUUYECKHE MpPeIOoXpaHUTENH,
AIIEKTPOMArHUT, AJIEKTPOABHUraTelb IOCTOSIHHOTO TOKa), MCIONb3ys 3HAaHUS O CBOMCTBax
¢u3nueckux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHbIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pPHUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, T'MIPOMETD,



JIBUTATEIh BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMbI JICKTPHUECKUX
LETEN ¢ MOCJIEIOBATEIBHBIM U MApaJUICIIbHBIM COEAUHEHUEM 3JIEMEHTOB, Pa3JInyasl yCIOBHBIE
0003Ha4YEHHUS JIEMEHTOB AJIEKTPUUECKUX IIETICH;

MPUBOJUTH MPUMEPHI (HAXOAUTH WHPOPMAIUIO O MPUMEpPax) MPAKTUIECKOTO HCIOJIb30BAHUS
(bU3UYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HM ISl 00ecTIeueHrs] O€30IacCHOCTH MPH 0OpaleHun
C MpuOOpaMH M TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHCHHS 3J0POBBS M COOJIOICHUS HOPM
AKOJIOTMYECKOT0 MTOBEJACHHUS B OKPYKAIOLLIEH CPEJIE;

OCYIIECTBIIATh TOMCK HWHpOpMaIuu (PU3NUECKOro cojaepxaHus B HTepHETe, Ha OCHOBE
MMEIOIMUXCA 3HAHUM M MYTEM CpPABHEHUSA JIONOJHUTEIBHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMAIINIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOM HITU MOXKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh TIPU BBITIOJHEHUHM YYE€OHBIX 3aJaHW HAYyYHO--TIONYJSPHYIO JHTEpPaTypy
(U3HYECKOTO COJIEpKaHUs, CIPABOYHBIC MaTEpHAbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHusi MHPOpPMAIUM U3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKUE YCTHBIE cOOOIIeHus, 00001as nHhopMaIuio
U3 HECKOJIbKMX UCTOYHHKOB (PH3UYECKOTO COJICPKAHUsS, B TOM YHCIC MyOJUYHO MPEIACTABIATH
pe3yJibTaThl MPOEKTHOW WM HCCIEIOBATENBCKOW AEATEIbHOCTH, IPU O3TOM TI'PaMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBINA anmapar Kypca (U3HKH, CONPOBOXK/IATh BHICTYILUICHUE
Mpe3eHTAlNEN;

IIPU BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB W UCCIIEOBaHMN (PU3MUECKUX MPOIECCOB PaCHpeeiiaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMU, CIICUTH 32 BBINOJTHEHUEM
IUTaHAa JCHCTBUM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAI B
JIEATEIIbHOCTh ~ TPYIIbI, BBICTPAUBATh KOMMYHUKATMBHOE B3aUMOJCHUCTBUE, IPOSBIISSA
TOTOBHOCTB paspeniaTh KOH(IUKTHI.

K KOHITY O6y‘I€HI/I${ B 9 KJacce MNPEAMCETHBIC PE3YJIbTAThI HA 0a3oBOM YPOBHEC OOJIKHBI OTpAXKaTbh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

HCIIOJIb30BAaTh MOHATHUA: CUCTEMA OTCUYETA, MATEpUATIbHASI TOYKA, TPAEKTOPHSI, OTHOCUTEIBHOCTD
MEXaHUYECKOI0 JIBH)KEHUS, nedopmarus (ympyras, TJIaCTUYECKas), TpEHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO
TBEPAOE TEIO, LIEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHHUECKHUe KoJeOaHus U BOJIHBI,
3BYK, HH(pa3BYK U yIbTPa3BYK, DJIEKTPOMATrHUTHBIE BOJIHBI, IITKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCIYCKaHUS U MOTJIONIEHUs, abda-, 6eTa- u
raMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPTeTHKA;

pasnuuath sIBJICHUS (paBHOMEpPHOE U  HEPAaBHOMEPHOE TMPSIMOJMHEWMHOE JBUKECHHE,
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JIBUKEHHE, CBOOOJHOE TaJECHHUE Tell, pPaBHOMEPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aMMOJCHCTBHE TeN, PEaKTHBHOE IBUKEHHE, KojeOaTelbHOE
JIBUKEHHE (3aTyXaloIlue W BBIHYXKJICHHBIE KONCOaHMsI), PE30HAHC, BOJIIHOBOE IBHYKEHUE,
OTpa)keHHE 3BYyKa, MPSIMOJUHEIHOE paclpoCTpaHeHHE, OTPaKEHHE W NPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaXEHHE CBETA, passIoKeHHE Oeloro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJbHBIX I[BETOB, AUCIEPCHs] CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3SHUKHOBEHHE
JUHENYaToro CHeKTpa U3Ny4YeHHs) MO OMHMCAHUI0 HMX XapaKTePHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAHHOE (DU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YUYEHHBIX (U3NYECKUX SBICHUI B OKpyXKaromeM Mupe (B TOM
yucie (u3nYecKue SBICHHS B MPUPOJE: NMPUIMBHI U OTJIMBBI, JABMKeHUE TutaHeT CoJHEYHOU
CHUCTEMBI, PEaKTHBHOE JBI)XCHHE J>XMBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB >XHBOTHBIMH,
3eMJIETPSICEHHE, CEMCMHYECKUE BOJHBI, ILyHAaMH, 3XO, I[BETa TeJ, ONTHYECKUE SBJICHHUS B



npupose, OHOJIOTHYECKOe [EeHCTBUE BUIUMOTO, YIbTPadUOIETOBOTO M PEHTIE€HOBCKOIO
U3Yy4YeHUH, €CTECTBEHHBIH paJUOAKTUBHBIA (OH, KOCMHYECKHE Jy4Hd, paJnOaKTUBHOE
U3JIy4YEHUE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE PAAMOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M
YyeJioBeKa), IPU 3TOM MEPEeBOAUTDH NMPAKTUYECKYIO 3a]auy B yueOHYI0, BBIIENATH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHN) PU3HUECKHUX SBICHHM;

ONKCHIBATh H3YYCHHbIE CBONCTBA Tel M (U3MUECKHE SBJICHUS, HCIOIb3Ys (U3HUECKUE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh TeJla P HEPABHOMEPHOM JABM)KEHUH, YCKOPEHHE,
IepeMelIeHle, MyTh, YIJOBash CKOPOCTb, CWJIa TPEHUs, CUja YINPYroCTH, CHJIA TSXKECTH,
yCKOpeHue CBOOOJHOTO MaJieHus, BEC Tela, UMITYJIbC Tela, UMIYJIbC CHJIbI, MEXaHHYecKas
paboTa U MOIIHOCTb, NOTEHIHUATbHAS JHEPIHs Telja, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMIIH,
MOTEHIMAIbHASL HEPTUsl CXKATOW MPYKUHbI, KUHETUYECKAs] SHEPrusi, MOJHAs MEXaHWYecKas
SHEPTus, MEPHOJ U YacToTa KoJNeOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, MOKa3aTelb MPEeTOMJICHUS Cpelbl), IPU OMMCAHUMU IMPABUIBHO TPAKTOBATH
(bu3NYECKU CMBICI UCTIONB3YEMBIX BEIMYMH, 0003HAYCHUS U €IUHUIBI (U3UUYECKUX BEITUYMH,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PH3UYECKYIO BEITMUMHY C IPYTHMHU BEIMYMHAMM,
CTPOUTH TPaPUKN U3YUICHHBIX 3aBHCUMOCTEH (PH3NIECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKHE SBJIEHUS U TMPOLECCHl, HCHOIb3Ys 3aKOH
COXpaHEHHUs YHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYNEPIIO3UIIUU CHJI, TPUHIIUII
oTHOcuTenbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTpPaKCHUSI U TMPEJIOMIICHHUS CBETa, 3aKOHBI COXPAHEHUS 3apsSA0BOIO MU MAacCOBOTO YHUCEN MpH
AJIEPHBIX PEaKLUSAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMUCHIBATh €ro
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUYECKHE TPOLECCHl U CBOIMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYaI[Hid
MIPaKTUKO-OPHUEHTHUPOBAHHOT'O XapaKTepa: BBISBISATh MPUUYUHHO--CJICICTBEHHBIE CBSA3HU, CTPOUTH
00BsicHEeHHE W3 2—3 JOTUYECKHX IIIaroB C OMOpPOM Ha 2—3 M3YyUEHHBIX CBOWMCTBA (PU3NYECKUX
SABIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTts pacuéTHbIe 3a/1a4u (OMUpArOIHecs Ha CUCTeMY U3 2—3 ypaBHEHMI), UCTIONB3YS 3aKOHBI
u Qopmynbl, cBs3bIBarolIMe (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3aJadd
3aMMchIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE WM W30BITOYHBIE JAHHBIE, BRIOUPATH
3aKOHBI M (OPMyJIbI, HEOOXOIUMBIE MJIi PpEUIeHHs, MPOBOAUTH pPACYETHl M OLIEHUBATh
PEATMCTUYHOCTH MOJTYYSHHOTO 3HAYCHHS (PU3NIECKOM BETUYHUHBI;

pacno3HaBaTh MHPOOJIEMbl, KOTOPbIE MOKHO PELIUTh HpPU MOMOIIM (PU3MUYECKHX METOJIOB,
UCIIONIb3Ysl ONMCAHWE HCCIEIOBAHUS, BBIACIATh MHPOBEPSEMOE MPEANOJI0KEHHUE, OLEHUBATH
NPAaBWIBHOCTh TOpPSAKAa MPOBEACHMSI MCCIEAO0BaHUSA, JellaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUH U OIBITOB;

IPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WM (U3UYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXPAaHEHHUs PHEPrHH, 3aBHUCHUMOCTH IEpHOJa
KoJie0aHUi MPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a U ®KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh
OT aMIUIMTYAbl MajblX KoJeOaHWi, MPSMOJIMHEHHOE pPACIpPOCTPAHEHHE CBETA, PAa3JIOKECHUE
0enoro cBera B CIEKTp, M3YYEHHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajlle U CBOWCTB
M300paXEeHHUST TpeaMeTa B COOMpArONIeH JWH3E, HAONIOJACHHWE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB H3IIy4eHHs): CAMOCTOSTEIBHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
000py/I0BaHUsl, OMUCHIBAThH XOJI OTBITA M €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH NMPU HEOOXOTUMOCTH CEpHI0 MPSAMBIX HW3MEPEHUH, OIpeNelss CpeaHee 3HaueHHe
u3MepseMoil BelnnuuHbl ((POKycHOE paccTosiHuEe coOuparolieil JTMH3bI), 0OOCHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);



IPOBOJIUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (PM3NYECKUX BEIMYMH C HCIIOJIb30BAHHEM IPSMBIX
U3MepeHull (3aBUCUMOCTb IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JABMKEHHM 0€3 HaualbHOM
CKOpOCTH, Tepuoja KojeOaHH MaTeMaTHYeCKOro MAasTHHUKA OT JUIMHBI HHUTH, 3aBHUCUMOCTH
yrija OTpakKeHMsI CBeTa OT yIJIa MaJIeHUs U yIJia MPEJIOMIIEHMs OT YIJla MaJeHus): IUIaHUpOBaTh
UCCJICIOBAaHUE, CAMOCTOSTENIBHO COOUPATh YCTAaHOBKY, (PMKCHPOBATH PE3Y/bTaThl MOJYyYEHHOM
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHJE TaOiaull M rpaduKOB, JA€NaTh BBIBOJBI 10
pe3yabTaTaM UCCIIECJOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIUUUH (CpelHsAs CKOPOCTh U YCKOPEHUE Tela
IpU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOTHOIO IMAACHHS, JKECTKOCTh IMPYKHUHBI,
KOO QUIMEHT TPeHHs CKOJBbKEHHs, MEeXaHn4deckas paboTa W MOIIHOCTb, YaCTOTa M INEPHOA
KOJICOAHUH MaTeMaTH4ecKOro M NPYKMHHOIO MAasTHUKOB, ONTHYECKas cuia coOuparouien
JMH3bl, PAJAMOAKTHBHBIA (OH): IJIAaHMPOBATH H3MEPEHUs, COOUPATh HKCHEPUMEHTAIBbHYIO
YCTAaHOBKY U BBIIOJHATh HW3MEPEHMsI, CJIEAys NPENJOKEHHOM MHCTPYKLUMH, BBIYUCIATH
3HauU€HUE BEJIMYMHBI M AaHAJIU3UPOBATh IIOJYYEHHBIE pE3yJAbTaThl € Y4ETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
pa3nuyaTth OCHOBHbIE NPU3HAKU H3YYEHHBIX (PU3MYECKUX MOJeNel: MaTepuajabHas TOYKa,
abCcoMIIOTHO TBEPJOE TENO, TOUYEYHBI HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO $/1pa;

XapakTepu30oBaTh MPUHLUIBI JAECHCTBUS H3YYEHHBIX NMPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
OMoOpoil Ha uX omucaHus (B TOM YHCIE: CHUAOMETP, NATUYUKU IOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, O3XOJOT, OYKH, TEepPHUCKOIM, (oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), Mcnonb3ys 3HAHUS O CBOMCTBaX (PU3MUYECKHUX
SBJICHUH U HE0OXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHblE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TMPHOOPOB U  TEXHOJOTMUYECKMX IIPOLIECCOB MpPU pPEUIEHHH Yy4eOHO--
NPaKTUYECKUX 3aJ]ay, ONTHYECKUE CXEMBI JUIsl IOCTPOCHUS N300paKeHU B IUIOCKOM 3epKaje U
coOuparoIie TMH3eE;

IPUBOAUTH NMPUMEPHI (HAXOJUTh MHPOPMALMIO O MPUMEPax) MPAKTUYECKOIO HCIIOJIb30BAHMS
(¢u3NYeCKUX 3HaHUN B MOBCEIHEBHOM KU3HU ISl o0ecnieueHns 0e30MacHOCTH MpU 00palieHun
¢ nmpubopaMyu M TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHMs 37J0pOBbS U COOIOJEHHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEN CPELE;

OCYIIECTBIISATh MOUCK MHpOpMAIMN PU3NYECKOro coiepxaHus B IHTepHeTe, caMOCTOATENbHO
(bopMynupys TOUCKOBBIN 3alpoc, HaXOJUTh MYTH ONpeAeTeHHUs AOCTOBEPHOCTH MOITY4YEHHOU
MH(pOpMallK HAa OCHOBE UMEIOIUXCS 3HAHUH U JOMOJIHUTENBHBIX HCTOYHUKOB;

UCMOJIb30BaTh MpPH BBHINOJIHEHUH YUEOHBIX 33JaHUN Hay4yHO--TIONMYJSPHYIO JIUTEparypy
(bu3nYecKoro cojJep’kaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTd HHTepHeT, BlaaeTh
npuéMaMyu KOHCIEKTHPOBAHHUS TEKCTa, npeoOpa3oBaHMsl MH(GOPMalMKd M3 OJHOM 3HAKOBOU
CUCTEMBI B JIpYTYIO;

co3laBaTh COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HHGMOpMalLUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOJMYHO TPEICTaBISATh PE3YIbTATHI
IIPOEKTHOM WM HUCCIIEN0BATENbCKON JI€ATENbHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUHHBINA annapar u3y4aeMmoro paszeina (U3UKU U COIPOBOXK/IATh BBICTYIUIEHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pa3sgesioB H TeM Becer  Kourtpoubu IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DU3IKA - HAVKE O bubmuoreka [JOK
1.1 e 2 https://m.eds00.ru/7f416
pUpoe 194
DUSHUCCKIE bubmuoreka [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIi METOJI 2 1 https://m.edso0o.ru/7f416
MO3HaHUs 194
Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

CIboeHME bubmuorexa [JOK
2.1 p 1 https://m.edsoo.ru/7f416
BeEllleCTBa
194
JIBrxenue u bubnunoreka [JOK
2.2 B3aNMOJIENCTBUE 2 1 https://m.edsoo.ru/7f416
YaCTHI] BELIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no paszneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej
MexaHu4eckoe bubmorexa LOK
3.1 3 https://m.edsoo.ru/7f416
IIBUKEHHUE
194
Mrepimis, Macca bubnmoreka [JOK
3.2 pH, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmorexa [IOK
3.3 Cua. Bunsr cun 14 1 2 https://m.edsoo.ru/7f416

194
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Hroro no paszneny 21

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

[laBiienue.
Ilepenaua
,Z[a]fHeHI/ISI bu6mmoreka [IOK
4.1 . 3 https://m.edsoo.ru/7f416
TBEPJILIMU TEIIAMH, 104
JKUIKOCTSIMH U T
razamu
Jlasenue bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTHU 104
bubmuoreka [JOK
AtMochepHOEe
43 dep 6 https://m.eds00.ru/7f416
JTaBJICHUE 194
elicTBHE
ﬁnzu(ocm U ra3a Ha bubmaorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 104
HUX TEJI0 -
Utoro no pazneny 21

Pa3nea 5. PaGoTa n MoHOCTBH. JHEprus

Pabora u bubnmnoreka [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIIHOCTD
194
ITpocTsie bubnnoreka [JOK
5.2 b 5 1 https://m.edsoo.ru/7f416
MCXAaHU3MBI
194
Mexanuyeckas bub6nmnorexa IIOK
5.3 5 2 1 https://m.edsoo.ru/7f416
SHEprus 104
Hroro no pasneny 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 12
TTPOTPAMME
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8 KVIACC

I[MTPOT'PAMME

KoanuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBanmue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoububl  IIpakTuueck
o0pa3oBaTeJibHbIE
n NMPorpamMmbl 0 € padoThI ue padboThbl
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIIIeCTBA ce
TelLIoBLIC bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI co
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DIIEKTpUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHICTBUE
[TocTrossHHBIM bu6mmoreka [IOK
2.2 IIEKTPUYCCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
DJIEKTPOMAarHuTH bubmorexa HOK
24 P 5 1 https://m.edsoo.ru/7f4181
ast UHAYKLIUS co
Hroro no paszneny 38
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
4 145
YACOB IO 08
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9 KVIACC

KonunuectBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpoibu IpakTHyeck
o0pa3oBaTeJibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
Mexanuueckoe
JE—— bu6mmoreka [IOK
1.1 11 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 a6
ONHCAHUS T
BzaumoneiictBue Enbmiorexa IOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3aKOHbL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Utoro no pazneny 41
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
MexaHuveckue bubmorexa LOK
2.1 7 3 https://m.edsoo.ru/7f41a4
KOJIEOAHUS
a6
Mexann4deckue bubmmorexa [TOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNIeKTpOMarHuTH
e Toe I bubmuorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4
DJIEKTPOMArHUTH a6
bI€ BOJIHBI o
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sSIBJICHHSI
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEHUs 6 2 https://m.edsoo.ru/7f41a4
CcBETa ab
JIuH3BI 1 bu6mmorexa [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41a4

npudopbI

a6
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I[TPOT'PAMME

Paznoxenue bubmuorexa [JOK
4.3 Oenoro ceera B 3 2 https://m.edsoo.ru/7f41a4
CHEKTp ab
Hroro no pazaeny 15
Pasznen 5. KBanToBbIE SIBJICHUA
Hcnyckanue u bubnmoreka [JOK
5.1 ITOTJIOIICHHEC 4 1 https://m.edsoo.ru/7f41a4
CBE€Ta aTOMOM a6
CroocHIMe bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
ATOMHOTO SiIpa
ab
Sepibie bu6mmoreka [IOK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peakuuu
ab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY/Ib
[ToBTOpenue n
00001IEeHE bu6mmoreka [IOK
6.1 COJIepKaHUs 8 https://m.edsoo.ru/7f41a4
Kypca QU3MKH 32 a6
7-9 knacc
Wroro mo pazneny 8
OBIIEE
KOJIMYECTBO
102 25
YACOB IIO



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®usmka: 7-i kmacc: 0a30BBI YpoBeHb: yueOHMK, 7 kiacc/ Ileprrmkun .M.,
Npanor A.U., AxunonepHoe obmiectBo «M3marenbcTBo «IIpocBerienne»

2. Owmsuka: 8-it kmacc: 6a30BBIN ypoBeHb: yueOHUK, 8 knacc/ [lepeimkun 1. M.,
NpanoB A. U., Axumonepnoe o61miectBo «M3narensctBo «IIpocsemnienne»

3. ®wusuka: 9-it knacc: 6a30BBI ypOBEeHB: yueOHUK, 9 kimacc/ Ilepeimkun WM. M.,
I'ythuk E. M., MBanoB A. U., IlerpoBa M. A., AxunmoHepHOE€ O00IIECTBO
«3marensctBO «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. ®wuswuka. 7 knacc. Jluarnoctuueckue padbotsl K yu. A.B. Ileprikuna. -
[MlaxmaToBa B.B., llledep O.P.

2. ®wuzuka. 7 xinacc. Meroanueckoe nocoodue k ydu. [lepoimkuna. - @UI0HOBUY
H.B.

3. Coopnuk 3amau pusuka 7-9 kmacc - Jlykammuk B.U., UBanora E.B.

4, dwuswmka. 8 kmacc. Metoanueckoe mocoowue K yd. [leprinkuna. - @UI0HOBUY
H.B.

5. ®wusmka. 8 kinacc. CaMOCTOATEIbHBIE U KOHTPOJIbHBIE paboThl - Mapon A.E.,
Mapon E.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. bubmmoreka [{OK - https://lesson.edu.ru/

2. TocynapctBennas oOpa3oBatenbHas miardopma «Poccuiickast aeKTpOHHAS IKOTay -

https://resh.edu.ru/

3. 3. Enunas xomreknus Ludpossix O6pazoBarensHbix Pecypcos - hitp://school-

collection.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

