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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo (u3MKe Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUSI COCTAaBICHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMIl K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTeNIbHOM
nporpammsl, npencraBieHHbx B PI'OC 00O, a taxke ¢ yuérom (enepanbHOil pabodeit mporpamMmsl
Bocriutanus u Konueniuu npenonaBanus yueOHoro npeamera «Dusmkay.

Conepxanue HporpaMMbl MO (HU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOY4YaIOIIMXCS W OpraHu3aldio H3ydyeHus (PU3MKM Ha JeATeIbHOCTHOM ocHOoBe. B
nporpaMMe o (hU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOro MIpeaMmeTa B pean3aluu TpeOoBaHUMN
®I'OC OOO k muaHWpyeMbIM JIMYHOCTHBIM M METAalpeAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOMIETO
oOpa3oBaHHs.

[IporpaMMma 1o ¢u3MKe ycTaHABIMBAET paclpeesieHue yueOHOro MaTepuana o rojaM o0ydeHus
(mo xiaccaM), mpeajaraeT NPUMEPHYIO IOCIEI0BaTENbHOCTh U3yYEHHUS] TEM, OCHOBAHHYIO Ha JIOTHUKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[IporpamMma mo ¢usuke paspaboTaHa C IENbI0 OKa3aHUS METOJUYECKOW MOMOIIU YYHUTETI0 B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

Ouzuka SBISETCS CUCTEMOOOpa3yIOIIMM JMJii E€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIIECCOB U SIBJICHUH, H3y4aeMbIX XHMHEH,
Ouosiorueii, acTpoHOMUEH 1 pu3muecKol reorpadueil, BHOCHT BKJIAJ] B €CTECTBEHHO-HAYUYHYIO KapTUHY
MHUpa, MPEAOCTABISAET Haubosee SICHbIE 00pa3lbl MPUMEHEHHs] HayyHOro METOJAA MO3HaHHUA, TO €CTh
crioco0a MoJiy4yeHHs TOCTOBEPHBIX 3HAHUH O MHpE.

OpHa 13 riaaBHBIX 337a4 (U3HUECKOro o0pa3oBaHMs B CTPYKTYpe 00I11ero oOpa3oBaHus COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydaromuxcsl.

W3yuenne ¢u3uku Ha  0a30BOM  ypOBHE IpeaIojaraeT OBJaJeHHE  CIeAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTb:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® HHTEpHPETUPOBAThH JaHHBIE U HCIOJIb30BATh HAYYHbIE JOKA3aTENbCTBA IS OTYyUCHHS
BBIBOJIOB.

Lenu u3ydenus: Gpu3nku Ha ypoBHE OCHOBHOI'O 001Iero oOpa3oBaHus omnpeseneHsl B Konnenuun
npenofaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHuzanuax Poccuiickoit
®denepannu, peaqu3yroMX OCHOBHbIE 00111e00pa3oBaTe/ibHbIe MPOTPAMMBI, YTBEPKIEHHON pelieHueM
Komnnernn MunuctepcerBa npocserienust Poccuiickoit @eaeparuu (porokoin ot 3 nexadps 2019 r. Ne
[1K-4BH).

ean n3yyenus pU3nKu:

e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOy4aroIIMXCsl K HAyYHOMY HM3YYEHHIO MPUPOIHI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTABICHUH O  HAYYHOM  METoJAe TMO3HaHus U  (OpMHUpPOBaHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHHS Kak pe3yibTaTa H3yYeHUS OCHOB CTPOEHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue MpencTaBiIeHUN 0 poiu (HU3MKHU IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUl;



® pa3BHUTHE NPEICTABICHUN O BO3MOXKHBIX chepax Oynyel npoeccnoHanbHOM 1eATeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlalbHeHIIeMy 00y4eHHIO B 3TOM HAlpPaBJICHUH.
JIoCTIKEHHME ATHUX LeNel MporpaMMbl MO (U3MKEe HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs
o0ecreynBaeTcs pelIeHrueM CIeIyIOIUX 3a4ay:
e mpuoOpeTeHHe 3HAHWKA O AMCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e npuoOpeTeHHe yYMEHHUH OINMUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHUS C HCIOIb30BaHHEM
[MOJyYEHHBIX 3HAHHI;
® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX pacuETHBIX 33]a4 C UCHOJIb30BAaHUEM (PH3UUECKUX
MoOjIeJIeil, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
® pa3BUTHE yMEHHWI HaOIIOJaTh MPHUPOJHBIC SIBICHUS W BBIMOJHATH OIBITHI, JTA0OPaTOPHBIC
paboThI U IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IPHOOPOB;
e ocBoeHHe TpuE€MOB pabOTBl ¢ uHPopManuell (QHU3MUECKOro CONEpKAHUSA, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX TOCTHXEHHSIX (DU3UKH, aHAIU3 M KPUTUYECKOE OICHUBAHUE
nHpopManuu;
® 3HAKOMCTBO cO cepamMu MNPOPECCHOHATBHON NEATEIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTIKEHUSX (PHU3NUECKON HAYKH.
Ha wusyuenue ¢usuku (06a30BbIi ypOoBEHb) Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUA
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenro), B 8 kiacce — 68 vacoB (2 vaca B
HEJIEII0), B 9 KJlacce — 102 Jaca 3 yaca B HEJISIIO).

[Ipennaraemelii B mporpamMMe Mo (u3uKe INepedeHb JadopaTOpHBIX PAabOT M OINBITOB HOCUT
pPEKOMEHIaTeNNbHbIN XapaKTep, YUUTENb JEaeT BbIOOp MpOBEAEHUS 1a00paTOPHBIX pabOT U ONBITOB C
y4€TOM HHAMBHUYaJIbHBIX OCOOCHHOCTEH OO0YyYalolMXcs, CHUCKAa HKCHEPUMEHTAIbHBIX 3a/aHuil,
IpeJularaeéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (pu3uke.



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pasznes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka o npupoge. SfBienus npupozabl. Du3nUecKue SBJICHMS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenwe  dusmueckux BenuyuH. Dusnmyeckue  MpHOOPEHI.
[TorpemHocTs M3MepeHuid. MexayHapoiHasi cucTeMa €IMHMII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3y4daloT Impupony. EcTecTBeHHO-Hay4dHBIH METO
MO3HAHUsA: HAOIIOJCHHEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHHE THIIOTE3, KCIIEPHUMEHT IO
MIPOBEPKE TUIOTE3, 00bICHEHNE HaOMo1aeMoro sBieHus. Onrcanne pU3NdecKux sBICHUHN C TTIOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeII0BbIE, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUSL.

2. ®usnueckue npudOOpPHl U MpoLEAYypa NPSIMbIX H3MEPEHUI aHAJIOrOBBIM U IU(PPOBBIM

puOOpOM.

Jlabopamopuusie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHoopa.

N3mepenue paccTossHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenne pa3smMepoB MaJIbIX TEI.

N3mepenue teMriepaTypsl IpHU IOMOIIH KAJIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.
IIpoBenenue nccnenoBaHus MO NPOBEPKE TMIOTE3bI: NadbHOCTh MOJIETA NIAPUKA, MYLHIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIblle BBICOTA ITYCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CTpOeHI/IC BCIICCTBA: ATOMBI U MOJICKYJIbI, UX Pa3MCPBHI. OHBITLI, JOKa3bIBaArOIUEe OTUCKPETHOC
CTPOCHHUC BCIUICCTBA.

ok wnNpE

JIBrkenue vactull BemiecTBa. CBsi3b CKOPOCTH JABUIKEHHUS YaCTHUII C TeMIIepaTypoil. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre yacTUIl BeECTBa: MPUTHKEHNE U OTTAIKUBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUMYSCKUX)
Ten. B3auMoCBA3bp MEXIy CBOMCTBaMHM BEHIECTB B PAa3HbIX arperaTHbIX COCTOSHUSAX U HUX
ATOMHO-MOJICKYJIIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO IBHYKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue siBneHUH, OOBACHAIOIIMXCS TNPUTSHKCHHUEM WM OTTAJIKHUBAHUEM YacCTHI]

BElIEeCTBA.

Jlabopamopnusie pabomot u onvimel.

1. Oruenka quamerpa aroMa METOJIOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHUe U B3auMoAeiicTBUe Tell.

Mexanudeckoe IBHKeHUE. PaBHOMepHOe M HepaBHOMEepHOe aBuxkeHue. Ckopoctb. Cpenssis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacuér myTu v BpeMEeHH JIBH>KECHHUSL.



SIBrnenne mHepuuM. 3aKOH MHEpUUH. B3auMojelcTBue Ten Kak MPUYMHA U3MEHEHUS] CKOPOCTH
nBUKeHMsT Tel. Macca kak Mepa uHepTHocTH Tena. llmoTHocTe BemiectBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIEeCTBA.

Cuna kak xapakTepucTuKa B3aumojiercTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBI JMHAMOMETpA. SIBIeHME TArOoTeHHs U cuia TskecTd. Cuia TSKECTH Ha JPYrux
mwia"Herax. Bec Ttena. Hesecomocts. CliokeHME CHJI, HalpaBIEHHBIX 110 OJHOW IHPSIMOM.
PaBHogeiictByromas cui. Cuna tpeHus. TpeHue CKONbKEHUs U TpeHue Mokos. TpeHue B MpUpoOJE U
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMUECKOTO ABMKEHUS Tea.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.
Habntoienue siBJeHUS] HHEPIIUH.

Habnroienne n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

ok wnNE

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHre CKOPOCTM PABHOMEPHOIO JBMXKEHMsI (LIapuKa B KUAKOCTH, MOJIENH
JIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. OmnpezneneHue cpelHEl CKOPOCTH CKOJIbXKEHUs Opycka WIM IIapuka [0 HaKJIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTb pacTsHkeHHs (aepopmanuu) TMpYKUHBI OT
IIPUJIOKEHHOMN CHJIBI.

5. OneITbl, IEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI TPEHHUs CKOJIBKEHHS OT Beca Tela H
XapakTepa COIPHUKACAIOIINXCsl TIOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenune. CrocoObl yMEHbLICHMS W yBeIMYeHMs JaBieHUs. [laBneHue rasa. 3aBHUCHMOCTh
JaBlieHHUs raza oT oObéma, Temmeparypsl. Ilepenauya maBneHust TBEPABIMU TEJIaMHM, >KUIKOCTAMH U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MamuHbl. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT INIyOWHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. [ uapaBanueckie MeXaHU3Mbl.

Atmocdepa 3emnn 1 atMocepHoe AaBieHue. [I[pudnHbl CyIecTBOBaHUS BO3AYIIHOW 00O0JI0UYKH
3emmu. OmnbiTr Toppuuermmu. M3mepenue atmocepHOro AaBieHHS. 3aBHCHUMOCTb aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A u3mMepeHus: arMochepHOro AaBJICHUS.

JleiicTBrE XHIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJO. BeiTankuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBIIEHUS T'a3a OT TEMIIEPaTyphl.

[Tepenaua naBieHUs KUJIKOCTHIO M Ta30M.

Coobmarommecst CoCybl.

I'mpopaBnnueckuit mpecc.

[TposiBinenue neiicTBus aTMOCGHEPHOTO TaBICHHUS.

3aBHCUMOCTh BBITAJIKUBAIOLICH CHIIBI OT 00bEMa MOTPYXKEHHOM YacTH Tena M IJIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue IuaBaHus TEI: IUIABAHWE MIIM NOTPYKEHHE TEJ B 3aBUCHUMOCTH OT COOTHOIUEHMS

ok wnNE

N

IJIOTHOCTEH Tena U )KUIKOCTH.



Jlabopamopuusie pabomot u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHON B )KHJIKOCTh 4acTH
Tena.

2. OmnpeneneHue BHITAIKUBAIOIICH CHIIbI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B JKUJIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHJIbI, JEHCTBYIOLIEH HAa TEJIO B KUIKOCTH, OT
MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAaHUME JIOAKA U  OINpeAelieHHe €€
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTeie MexaHH3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBUIO paBHOBECHs phluara.
[Ipumenenue mpaBmiia paBHOBECHsl pblyara K OJOKy. «3onoToe mpaBuio» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunernueckas u noteHuuaibHas sHeprus. [IpeBpaiienue oqHoro Buja
MEXaHUYECKOM PHEPTrUU B IPYroil. 3aKOH COXPaHEHHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onsimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBH)KEHUU TeJla M0 TOPU30HTAIbHOU

MTOBEPXHOCTH.

2. HccnenoBanue ycinoBHi paBHOBECHS pblyara.

3. HNsmepenune KIIJ] HaKTOHHOM MIOCKOCTH.

4. H3yyeHune 3aKOHA COXPAHECHUS MEXaHHUYECKON SHEPIUHU.

8 KUIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEeOpUM CTPOCHHMs BelmiecTBa. Macca u
pa3Mepsbl aTOMOB " MOJIEKYJI. OmLITHI, MOJTBEPKIAI0IINE OCHOBHBIC ITOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHHU.

Mopnenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BelmiecTBa. Kpucrammudeckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, KUAKOCTEW W TBEPABIX TENT HAa OCHOBE IOJOXKEHUI
MOJIEKYJIIPHO--KMHETUYECKON Teopuu. CMauyMBaHUE W KalWUISIPHBIE SIBJICHUSA. TeIIOBOE paclIupeHre
" CXKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABMKEHHUS 4acTHll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEPrUM: TEIUIoNepeaada U coBepllieHue paboThl. Buabl
TEIUIONEePEIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KomuuectBo TeIIOTHL. VYIenbHAas TEIJIOEMKOCTh BelIecTBa. TeIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHUE TeIIoBoro Oananca. [lnaBneHue u oTBepAeBaHUE KPUCTAJUTMUECKUX BEIIECTB.
VYnenpHas Temiora miuasneHus. [lapooOpazoBanne u konaeHcanus. Vcnapenune. Kunenue. YaenbHas
TeI10Ta mapooOpazoBaHmsl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(HEPHOTO JaBICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeiabHask TEIJI0Ta CTOPAHUS.

[Mpunanmme! padotel TerwoBsix aurateneid KIIJ] teruioBoro npuratens. TeruioBble IBUTATENH U
3alIUuTa OKPYKaIoIIeH Cpeibl.



3aKOH COXpaHCHHUs U MPEBPAIICHUS SJHEPTUH B TEIUIOBBIX MTPOIECCaAX.
emoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue quddysun.
HaOnroneHue siBieHUi cMauMBaHUs M KAITWJUISIPHBIX SIBJICHUI.
HabnroneHnue TerioBoro pacumpeHust Tel.
M3meHeHne naBieHus ra3a npyu M3MEHEHUH 00bEMa 1 HarpeBaHUU MITU OXJIAXKICHUH.
[TpaBuiia U3MEpEHHsI TEMIIEPATYPHI.
Bunp Temonepenayn.
OxJnaxxJeHrne TPU COBEPUICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHHH pabOThl BHEIITHUMU CHUJIAMHU.
. CpaBHEHHUE TEIIIOEMKOCTEH Pa3IMYHbIX BEIICCTB.

Lo NOUEWNR

[
= O

. HaOmronenue kumneuus.

[EEN
N

. HabmoieHme mocTossHCTBA TEMIIEPATyPhI IIPH TUIABIICHHH.

13. Mozenu TENJIOBLIX ABUTATEIEN.

Jlabopamopuuvie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISIPHOTO MPUTSKEHUS.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh O HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH M TBEPIBIX TEI.
4. OnmnpeneneHre AaBJIeHUs BO3yXa B OajUIOHE LIIIPHIIA.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJICHHS BO3/yXa OT €ro o0béMa M HarpeBaHUs

WJTU OXJIAXKICHHUS.

6. IlpoBepka rHUMOTE3bl JMHEHHOM  3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOmronenue n3MeHeHUs BHYTPEHHEW SHEpruu Tejaa B pe3yjbTaTe TeIuloneperiadd U paboThbl
BHEIIHUX CHUIIL.

8. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIINBAHUY XOJIOJHON U ropsiueil BOAbI.

9. OmpezeneHue KOJIWYECTBA TEIJIOTHI, MOJTYYEHHOIO BOJOH NIpU TEIUIOOOMEHE C HArpeThbiM
METAIITNYECKUM LIUITUHAPOM.

10. Omnpenienenre yaeabHOU TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenenenune yaenbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. diiekTpuyeckue ¥ MarHuTHbIE SIBJICHUS.

DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYecKuX 3apai0B. B3aumoaencTBue 3apsokeHHBIX Tl 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHSI 3apsDKEHHBIX TeJ OT BEJIMUYMHBI 3apsSA0B U PACCTOSHHS
MEXy TeJIaMu).

Onektpuueckoe moje. Hampsok€HHOCTH dnekTpudeckoro mousid. [lpuHmun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIM 3JeKTpuueckuil 3apan. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. MICTOYHUKHU MOCTOSTHHOTO
TOKa. JIeWCTBHS AIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DIJIEKTPUUECKHI TOK B
KHUJKOCTAX U rasax.



OnekTpuyeckas uenb. Cuila Toka. DJIeKTpudeckoe HamnpsokeHue. ConpoTHUBIICHUE MPOBOJAHUKA.
VnenbHOoe compoTuBiieHHE BemiecTBa. 3akoH Owma i ydactka unenu. [locienoBarenbHoe u
napajuieJIbHOE COeIUHEHUE MPOBOHUKOB.

Pabota m MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma. DneKTpudecKrue Lenu H
MOTPEOUTEITN IICKTPUIECKON dHEepTuH B ObITYy. KOpoTKOE 3aMbIKaHKE.

IlocTostHHBIC MarHuThHl. B3auMoAeCTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe 1ojie. MarHuTHoOe
nosie 3eMJIM M €ro 3Ha4eHue s Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHuTHOE MOJIe IEKTPUIECKOTO
ToKa. [I[pumMeHenune 371eKTpOMarHuToB B TeXHUKE. JeicTBME MAarHUTHOIO MOJIsi HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb IOCTOAHHOTO TOKa. Mcmosib30BaHWE 3JIEKTPOJBUraTresied B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanesi. SIBnenue >5eKTpoMarHuTHON nHAYKIMU. [IpaBuiio Jlenna. DnexkrTporeneparop.
CrocoObl MONY4EHHUS DIEKTPUYECKON JHEpPruu. DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPIruu.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOIA.
DNeKTpoCTaTUYECKask NHIYKIHUA.
3aKOH COXpaHEHUs IEKTPUUCCKUX 3aPsI0B.
[IpoBOAHMKY U AUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcTOoYHMKHM TOCTOSSHHOTO TOKA.
JlelicTBUS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. "'a30BbIi pa3ps.

Lo NOULAEWNR

[ S
N 2 O

. I3Mepenue cuibl TOKa aMIepMeTpOM.

[EEN
w

. I/I3MepeHHe QJICKTPHUYCCKOTI'0 HAITPSXKCHUA BOJIBbTMCTPOM.

. Peoctat u MarasuH COHpOTHBHCHHﬁ.

. BzanMoielicTBHE MOCTOSHHBIX MarHUTOB.

. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCJICHUA ITOJIFOCOB MAarHuTa.

N =
N o b

. MOI[GJ'II/IpOBaHI/Ie MarHATHBIX ITOJIEH ITOCTOSTHHBIX MAarHUTOB.

[y
[0

. OnbIT Opcrena.

. MarauTHoe nosie Toka. JJIeKTPOMarHur.

. JleficTBME MarHUTHOT'O TOJIs1 HAa TPOBOJIHUK C TOKOM.

. DIEKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanuve siBJIEHUS JIEKTPOMAarHUTHON MHAYKIIUH.

N N NN
w NN = O L

. OnerTel @apanest.

N
N

. 3aBUCUMOCThH HaIpaBJICHUA WHAYKIIMOHHOT'O TOKAa OT YCJ'IOBI/Iﬁ €0 BOBHUKHOBCHUSI.
25. DiieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OIBITHI IO HaGHIO,Z[CHI/IIO QJICKTpHU3alUU TCIT PIHI[yKI.[Heﬁ " IpH COITPUKOCHOBCHHU.
HccnenoBanue neicTBUS SIEKTPUIECKOTO TIOJISI HA IIPOBOAHHUKH U JIUAJICKTPHKH.
COopka u mpoBepKa pabOoThl AIEKTPUIECKON ST MTOCTOSTHHOTO TOKA.

W3mepeHue u peryInpoBaHne CHITBI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

vk wNE



6. HccrnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HIYLIErO YEpPE3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa U HAIPSKEHMS Ha PE3UCTOpeE.

7. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb AJIEKTPUYECKOTO CONPOTUBIIEHUS NIPOBOJHUKA OT
€ro JUIMHBI, IJIOIIAJAU IONEPEYHOr0 CEYEHUs U MaTepHrala.

8. IlpoBepka mpaBwiia CIIOKEHUs HAIPSIKEHUH NPU IOCIEI0BATEIbHOM COEIUHEHUU JABYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia JUisl CUIIBI TOKA IIPU MapaAJUICIIBHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne padOTHI HEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIHOCTH MIEKTPUUECKOr0 TOKA, BBIIEIAEMON Ha pE3UCTOPE.

12. MccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIllps)KEHUsI Ha HEW.

13. Onpenenenue KIIJ] narpesarens.

14. MccnenoBaHne MarHuTHOTO B3aMMOJICUCTBUS IIOCTOSSHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB IIPU UX OOBbEIMHEHUU U Pa3JCIICHUN.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI B3aUMOJICWCTBHUS KaTyUIKHM C TOKOM U
MAarHuTa OT CWJIbl TOKAa U HaIIPaBJICHUS TOKA B KaTYyIIKE.

18. M3ydeHue neicTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue 1 u3yuyeHue padoThl AIEKTPOABUTATENSL.

20. U3mepenne KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnpITBl 1O HCCIEAOBAaHUIO SBJIICHHMS SJEKTPOMAarHUTHOW HWHIYKLUWU: HCCIEAOBaHUE
M3MEHEHUN 3HAYEHUs U HallpaBJIEHUs HHIYKIIMOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexannyeckue siBJieHUs .

Mexanunueckoe aBuwkeHue. MarepuanbHas Touka. Cucrtema otcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOro  JBWXKEHHUsA. PaBHOMepHOe  MNpsAMOJIMHEHHOe  JBH)KEeHHe. HepaBHOMepHOe
npsiMosTHEtHOe BIkeHue. CpeqHsst U MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBHUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe aBuxkeHue. CBoOomHoe mageHue. OnbITh
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpYXHOCTH. [lepron u dactora obOpamienus. JInneitHas u yrimoBas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHE.

[IepBeiit 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akoH Herotona. IIpunimn
CYTEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHHUs CKOJIbXKEHHUS, CUJla TPEHUS IMOKOs,
JPYTUE BUIBI TPEHUS.

Cuna TsDKeCTH UM 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOTHOTO TajeHus. [[BrkeHue
nmaHeT Bokpyr Connna. [lepBas kocmuyeckas ckopoctb. HeBecoMOCTh U eperpy3ku.

PaBHOBecue marepuanbHON TOYkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynbec Ttema. U3MeHenue wummnynbca. WMMnynbc cunibl. 3aKOH COXpaHEHUs HMMIYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas paboTa ¥ MOIIHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U
pabotel. IloTeHnumanbHas »Heprusl Teia, MOJHATOTO HAJ IOBEPXHOCThbIO 3emiu. [loTeHuuanpHas
SHEprus cxatoil mnpyxuHbl. KuHetmdeckas sHeprug. Teopema O KHHETMYECKOW HSHEPTrUU. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.
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Hab6mronenne MexaHu4ecKoro ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHME TTyTeW U TPAGKTOPUM JIBHIKEHMSI OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETa.

H3MepeHne CKOPOCTH U YCKOPEHHUS TPSAMOIUHEUHOTO ABUKECHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

HalGmronenue aBrKeHUs Tena Mo OKPy>KHOCTH.

Habmoienne MexaHU4YeCKUX SIBJICHUN, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOUHeTa (DU3UKH.

3aBHUCUMOCTb YCKOPEHHMS Tela OT MACChl Teja U JCHCTBYIONIEH Ha HETO CUJIBI.

HalGmronenue paBeHCTBa CHJT TPH B3aUMOJICHCTBUN TEJI.

N3meneHune Beca Tena Ipu YCKOPEHHOM JIBU)KEHHUH.

. Ilepenada umirynbca npy B3anMOJCHCTBUHN TEI.

. IIpeoOpazoBanmst SHEPTUU IPU B3aUMOJICHCTBUH TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHue uMIynbca Ipu abCOIOTHO YIIPYrOM B3aUMOJEHCTBUY.
. HaGmroieHne peakTHBHOTO JIBUXKEHUS.

. CoxpaHeHre MEXaHUYECKOM SHEpruy IpU CBOOOHOM MaJICHUH.

16.

CoxpaHeHne MEXaHMYECKON PHEPIUH MIPH IBUKEHUH TeJa MO IeHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.
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11.

KonctpyupoBanue Tpakra Ijisi pa3roHa M JAIbHEHIIEro paBHOMEPHOTO JBIKCHHS MIApHKa
WIH TENEXKKH.

Omnpenenenue cpeHe CKOPOCTH CKOJIBXKEHUS OpYCKa WM JIBUKEHMS IIapUKa [0 HAKJIOHHOM
TUIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBIDKEHHH MO0 HAKJIOHHOW TTIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKEHUH 0€3
HayvajibHON CKOPOCTH.

ITpoBepka runoTesbl: €Ciu MpHU PaBHOYCKOPEHHOM JBHKEHHM 0€3 HayallbHOW CKOPOCTH MYTH
OTHOCATCS KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME MPOMEKYTKH BpPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHITBI HOPMAJIbHOTO JIaBJICHHUS.
Onpenenenne k03 uiineHTa TpeHus! CKOIbKEHHS.

Omnpenenenne )XECTKOCTU MPYKUHBI.

Omnpenenenne paObOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JIBIDKEHHH Tella 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.

. OHpe,Z[CJ'ICHI/IC pa60TBI CHUJIBl  YyHIPYroCcTu IIpu MoabEME rpy3a ¢ HCIHOJIb30BAHHEM

HCIIOJABMKHOT'O U ITIOABHXKHOI'O OJIOKOB.
I/I3y‘-ICHI/IC 3daKOHa COXPAaHCHUS SHCPIUH.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

Konebarenbnoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KojeOaHUIl: MEpHoj, 4acroTa,
aMIIUTyAa. MaremMaTHYecKuil U MpYXKUHHBIA MasTHUKH. [IpeBpaleHne sHepruu npu KojaedaTeabHOM
JBUKEHUH.

3aryxatomue KkosiebaHusa. BwiHyX)AeHHBIE KoyieOaHus. Pe3zonanc. MexaHWYeCKHe BOJIHBI.
CgoiicTBa MexaHW4eckuX BOJH. [IpomonbHble M TonepeyHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€
pacrpocTpaHeHusi. MexaHnuecKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.



Hab6mronenue konebanuii Te1 Mo IeHCTBUEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.

Habmronenune xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmronenne BBIHYXIEHHBIX KOJeOaHUI U pe30HaHCca.

PacrnipocTpanenue mpo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habimtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKui pe30HaHC.

JIaﬁopamoprle padomut u onvimol.

1. OmnpeneneHue 4acTOTHI U NMepUoaa KojieOaHUH MaTEMaTUYECKOT0 MAsITHUKA.

2. OmpeneneHue YacTOThI U NIepHOa KOJIEOAaHUN ITPY>KMHHOI'O MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IEpHOJa KOJIEOAHUM MOABEIIEHHOTO K HUTH Tpy3a OT IJIUHBI
HUTH.

4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KOJIeOaHUN MPY>KUHHOTO MasITHUKA OT MAacChl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH TEpHOJa KOJEOaHWH Trpy3a, MOJBEIIEHHOTO K HHUTH, OT MAacChl
rpysa.

6. OmbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpHoJa KoyiieOaHUil MPYKMHHOTO MasiTHUKa OT
MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. U3mepeHue yckopeHUs: CBOOOAHOTO A ICHHUS.

Pa3nea 10. Dy1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE TI0Jie. DJIEKTPOMAarHWTHbIE BOJHBL. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH.

S

[IIxana 3meKTpOMarHuTHBIX BOJH. VICOIb30BaHe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopmuvie padbomul u onvimol.

1. W3ydeHue CBOICTB 3JE€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOMIBHOIO TesedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBast mozenb cBeta. Mcrounuku csera. [IpsMonuHeliHoe pacnpocTpaHEHHE CBETA. 3aTMEHUs

Connua u Jlynsl. Otpaxenue ceera. [lmockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomiienne cBeTa. 3akoH IpesoMiIeHHs cBeTa. [lonHOe BHYTpPEHHEE OTpa)XCHHE CBETa.

Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon nmydeir B nuH3e. OnTudeckas cuctema (oToamnmapara, MUKPOCKOTA U TEJIECKOTa.

I'ma3 kak ontuyeckas cucreMa. biM3opyKocTh U JalbHO30PKOCTb.

Paznoxenue Oenoro ceera B crnekTp. OmnbiTel HproToHa. CloXKeHHE CHEKTpPaIbHBIX I[BETOB.

Jucnepcus cera.

Hemoncmpayuu.

[IpssmonuHEITHOE pacpoCTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydenue n300pakeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTHYeCKUN CBETOBO/I.

Xon nydeit B cobuparoieit TuH3e.

XoJ J1ydeil B pacCeuBarolel JTUH3E.

O N U A WNPR

[Tonmy4yenue n300paXkeHUIA C TOMOIIBIO JIMH3.
. ITpunaun aeictBus oToanmapara, MUKpPOCKOIIAa U TEIECKOTA.
10. Mopens riasa.



11. Paznoxxenue 0eoro cBeTa B CIEKTP.

12. Ilony4enue Oenoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yrja NaJeHUsl.

2. UM3yueHue xapaKTepUCTHK U300paKeHUsI IPEAMETa B IUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHUMOCTH yIjla IPEJIOMJIEHUS CBETOBOrO Jiyya OT yrja IaJeHus Ha
IPaHULE «BO3IyX—CTEKIION.

[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenue (HOKYCHOTO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMpAIOIIEH TNH3HI.

OnbITHI 10 Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

Nowu s

OnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB TP UX HAOIIOJCHUHN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nea 12. KBanToBbIC sIBJI€HHS.

OmnbiTel Pesepdopna m mumanerapHas monxens aroma. Moxenb aroma bopa. Mcmyckanuwe u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIEKTPHI.

PaguoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnyudeHus. CtpoeHue aTomHoro siapa. HykimonHas
MOZENIb aTOMHOTrO sapa. M3oronel. PagmoaktruBHble npeBpamieHus. [lepuon momypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsJOBOrO M MAacCOBOTO 4YHMCEN. ODHEPIus CBs3U
aTOMHBIX saep. CBsa3p macchl U dHepruu. Peaknuum cuHTesa n neneHus saep. VIcTOUHUKM >HEpruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHus U MOTJIOIIEHUS.

CrieKTphl pa3avyYHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HMOHU3UPYIOMINUX U3TYyUEHHH.

. Perucrpauus nsinydeHus npupoIHbIX MUHEPAJIIOB U IPOJYKTOB.
ﬂaﬁopamopnbte padomout u onvimol.

1. HabumtoeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

S

2. HccnenoBanue TpPEKOB: H3MEpPEHHUE OHHEPrMM YacTHIBl MO TOPMO3HOMY MyTH (110

¢dotorpadusam).

3. H3mepenue paanoakTUBHOTO (poHa.

IToBTOpPHTEIBLHO-000011IA0 LN MOLYTb.

[ToBTOpHTENEHO--0000MMAOINI MOAYJIh TMPEAHA3HAUEH JIs CHCTeMaTH3allMk W 000O0IIeHUs
MIPEIMETHOTO COJEP)KAHUS U ONBITAa JIEATEIbHOCTH, MPHUOOPETEHHOTO MPH HM3YYEHHH BCEro Kypca
¢u3uKy, a Takke JUIsl MOATOTOBKM K OCHOBHOMY TOCYIAPCTBEHHOMY 53K3aMeHY MO (U3MKe s
o0yyJaromuxcs, BEIOPaBIINX 3TOT y4eOHBIH MpeaMeT.

[Ipn nM3ydeHMHM JAHHOTO MOJYJS PEaTU3yIOTCSI U CUCTEMATU3UPYIOTCS BUIBI NEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CHEYMBACTCS JOCTHIKEHUE IPEAMETHBIX M METANpPEeIMETHBIX IUIAHUPYEMbIX
pe3yabTaTOB 00y4EHUs, POPMUPYETCsl €CTECTBEHHOHAYUHAs! TPAMOTHOCTh: OCBOEHUE HAYUYHBIX METO/I0B
UCCIICIOBAHMSI SIBICHUI TPUPOABI U TEXHUKH, OBJIQJICHUE YMEHUAMHU OOBSACHATh (PU3MUECKUE SBICHHS,
IIPUMEHSIS TOTY4YEHHBIE 3HAHUS, pellaTh 3a/1a4k, B TOM YUCJIE KaUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMNMATBHO AEATENBHOCTHBIM XapaKkTep IaHHOIO pasfjelia pealn3yercs 3a Cu€T TOro, 4YTo
o0yyaromuecs BBIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPEUIaraercs:



Ha OCHOBE IOJIYYCHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBACHATH (U3UUYECKUE SIBICHUS B
OKpY>Karolllel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;
WCIOJIb30BaTh HAyYHBIC METONBI WCCIEAOBaHUS (PU3UYECKUX SBICHUH, B TOM YHCIC IS
MIPOBEPKHU THIIOTE3 U MOJTYYECHHS TEOPETUUECKUX BBHIBOJIOB;
OOBSICHATH HAYYHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJOTUH, HAIpUMeED,
MPAKTUYECKOT0 MCIOIB30BAHUS PA3IUUYHBIX UCTOYHUKOB HEPTMU HAa OCHOBE 3aKOHA MPEBpAIICHUS U
COXpaHEHHUS BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3ydyenne ¢u3MKM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa30BaHMs HAIpPABIECHO HA JIOCTHXKEHUE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrare uzyueHus: GU3MKM Ha YpOBHE OCHOBHOTO O0ILEro o0pa3oBaHMs Y 00y4aromierocs

OyayT chOpMUPOBAHEI CIEAYIONIUE INYHOCTHBIC PE3YIbTAThI B YACTHU

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

— MPOSABIIEHUE UHTEPECAa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (prU3HuecKkoi HayKu;
— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJIEHUHU OOIINECTBEHHO 3HAYMMBIX U ATHUECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKY;

— OCO3HAHUE BAXKHOCTU MOPATBbHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOro BOCIUTAHUS:

— BOCIIPUSATHE ACTETHYECKUX KAdeCTB (PU3MUECKOW HayKd: €€ TapMOHUYHOTO TOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

— OCO3HAHHME IIEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKON IEATETbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONIOJIYYMS:

— OCO3HaHHE I[IEHHOCTH 0e30macHoro oOpasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BXHOCTU TMpaBuiI O€30MacHOT0 TOBENEHUsS HAa TPAHCIOPTE, Ha JAOpOrax, ¢ JSJIEKTPUUECKUM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

— c(hOopMHUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTo e MpaBa
y IPYTOro YeJIOBEKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTHBHOE YYacTHE€ B PEIICHUHM NPAKTUYECKUX 3a1ad (B paMKax CeMbH, 0Opa3oBaTeIbHOMI
OpTraHMU3aIfy, TOPO/Ia, Kpasi) TEXHOIOTUYECKON U COITMAIbHON HAMpPaBICHHOCTH, TPEOYIONUX B TOM
yucie U PU3NIECKuX 3HAHUH;

— WHTEpEC K MPaKTUIECKOMY H3y4eHUI0 podeccuit, CBI3aHHBIX C PU3UKOM;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

— OpHEHTaIusl Ha MpUMeHeHne GU3NIECKUX 3HAHUU IS PEIIeHUs 3a7ad B 00JIACTH OKPYKAKOIICH
cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKH HX BO3MOKHBIX MOCIEJICTBUM JUIsl OKpY’Karolleu
Cpenpbl;

— OCO3HAHHE TTI00ATBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) axanTanuu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpe/bl:

— TOTPeOHOCTh BO B3aUMOJCHCTBUM MpPH BBHIMOJIHEHUH HCCIEIOBAHUNA M MPOEKTOB (PU3NUYECKOU
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO ACSITEIbHOCTD;

— NOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM yucie (HOpMyIUpPOBATh WUICH, MOHSTHS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— 0CcOo3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUYECKUX 3HAHUM;

® — CTpeMJICHHE aHAJIM3UPOBATH W BBISABJIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U YKOHOMHUKH, B TOM
YHUCJIE C UCTIOIb30BaHUEM (PU3HYCCKUX 3HAHUM;

® — OIIEHKA CBOMX JICUCTBHI C y4€TOM BIHSHHS Ha OKPYXKAIOIIYIO CPENy, BOBMOXHBIX IJ100aTbHBIX
MMOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHS mporpaMMbl 0 (U3UKE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Y
oOyyaromerocsi ~ Oyayr  cOPMHpPOBaHbI ~ MeTampeIMeTHble  Pe3yJbTaThl,  BKIIOYAIOIIHC
[O3HABaTEJIbHbIC YHHUBEPCAIbHBIC ydeOHBIC ICHCTBHS, KOMMYHHUKATHBHbBIC YHHBEPCAIbHbIC Yy4eOHBIC
JEUCTBHS, PETY/SITUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBLIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3zoBble oruyeckue aeiicTBus:
® BBUIBJIATH U XapaKTEPU30BaTh CYLECTBEHHbIE IPU3HAKU O0OBEKTOB (SBJICHUI);
e YCTaHABIIMBATh CYIIECTBEHHBIH MpPU3HAK KIacCU(UKALMU, OCHOBAaHMSA MJIsi O0OOIIEHHS W
CpaBHEHHS,
® BBIIBIISITh 3aKOHOMEPHOCTH UM TIPOTHBOPEYHMS B pacCMaTpUBaeMbIX (aKTax, NaHHBIX H
HaOIIOICHUSX,, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;
® BBISIBISITh NPUYHNHHO--CIICACTBEHHBIC CBSI3M TPH HM3yYCHUH (U3HYECKUX SIBICHHUA U
MPOLIECCOB, JIeNaTh BBIBOABI C  HCIONB30BAaHUEM JIEAYKTHBHBIX M  HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEIHUNH;
® CaMOCTOSITENILHO BBIOMpaTh CIOCOO pelleHus yuyeOHOH ¢u3nmueckoi 3agauu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pElICHUs, BBIOOp HanboJiee MOAXOASIIEro ¢ y4€TOM CaMOCTOSITENIbHO
BBIJICIICHHBIX KPUTEPHUEB).
ba3oBble uccienoBarebcKue AeHCTBHA:
®  JCIIOJIB30BAaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHMUS;
® T[IPOBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECJIOXKHBIM (u3nuecKuit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3UUECKOTO SIBICHHUS;
® OIEHMBaTh HAa NPUMEHHMOCTb M JOCTOBEPHOCTh HH(OpMAINIO, MOJYYEHHYIO B XOJ€
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;
® CaMOCTOSITENbHO (POpPMYIUPOBaTH OOOOIIEHHS M BBIBOJBI IO pE3yjibTaTaM MPOBEAEHHOIO
HaOJI0ICHNUS, OMIbITA, UCCIIEOBAHMS;
® T[IPOTHO3UPOBATH BO3MOXHOE JajibHelllee pa3BUTHE (QPUINYECKUX MPOILIECCOB, a TaKKe
BBIIBUTATh MIPENONIOKEHUsI 00 MX PAa3BUTUHU B HOBBIX YCIOBHUSX M KOHTEKCTaX.
Padora ¢ undopmanmeii:
® [IPUMEHSTH Pa3IMYHbIC METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPH MOUCKE U 0TOOpe HH(pOpMaUu
WJTU TaHHBIX C YYETOM MPEIIOKEHHON yueOHOW (PU3NIeCKOn 3a/1auu;
® aHaJIM3UPOBAThH, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3TMYHBIX BHIIOB U
dhopm mpecTaBIeHUs,
® CaMOCTOSITENIFHO BBIOMpaTh ONTUMaNBHYIO (opMy mpencTaBieHUs HHPOpPMAIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXEMaMH, TharpaMMaMu, HHOM Tpadukoi
Y UX KOMOMHAIUSIMH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B xoze 0oOcykIeHUsl yueOHOro Marepuala, pe3yibTaToB JabOopaTOpHBIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCY)KIAaeMOM TeMbI M BBICKA3bIBaTh WICH, HAIICJICHHbIC Ha
pelIeHHe 3aauu 1 MoIep)KaHue O1aroxenaTeIbHOCTH OOLICHNUS;

COIIOCTABJIATh CBOM CYXKICHHS C CYXICHUSMHU JPYTUX YYACTHUKOB JMajiora, oOHapyKUBaTh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTaBIATh PE3YJIbTaThl BBIMOIHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBaHMsL, IPOEKTA);

MOHMMAaTh U HCIOJb30BATh IMPEHMYIIECTBA KOMAHIHOW W WMHIMBHIYaJbHOH pabOTHI Ipu
peleHr KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

MIPUHUMATD LIEJIM COBMECTHOMN JI€ATENbHOCTH, OPIaHU30BbIBATh JEHCTBUS 0 €€ JOCTUKEHUIO:
pactipenenaTh poyid, 0O0CYXIaTh MPOIECCHl W PE3yNIbTaThl COBMECTHON paboThl, 00001aTh
MHEHUS HECKOJIKHX JIFOJICH;

BBIIIOJIHATh CBOK 4YacTb paboOThl, JOCTUras KayeCTBEHHOI'O pe3ysbTara I10 CBOEMY
HAMpPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;

OILICHMBAaTh KAdyeCTBO CBOET0 BKJaJa B OOLIMN MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranmusanus:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalMsIX, TPEOYIOIIMX s pElIeHUs
(bu3NYeCKUX 3HAHUH;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAaX MPHUHITUS pEelIeHUN (MHAWBHUIYyaJIbHOE, IPUHSITHE
peleHus B IpyIie, IPUHATHE peIIeHu rpymnmnoil);

CaMOCTOSITENIbHO ~ COCTaBISATh QJITOPUTM  pelleHus (U3MYEeCKOM 3ajauyd  WIM  IJIaHa
UCCIIEIOBAaHUsI €  Y4YETOM MMEIOLIMXCS PEecypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh IIPEIIaracMble BAPUAHTHI PEIICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU{ U IpeJyIaraTh IJI1aH €€ N3MEHEHNUS;

OOBSICHATh NPUYMHBI JOCTHKEHUS (HEAOCTIKEHMS) pEe3yJbTaTOB JAEATENbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (PU3MUECKOTO
UCCIIEIOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHHUBIIMXCS CUTYyalUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3y/IbTaTa LU U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIIOpa WM JAUCKYCCUU Ha HAy4YHYIO TEMY,
IIOHUMaTbh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

IIPU3HABATH CBOE MPaBO Ha OMIMOKY MPH PELICHUH (PU3NYECKUX 3a/1a4 UM B YTBEPKICHUAX HA
Hay4HbIE TEMBbI U TaKOE K€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIbTATbBI



K xon1y o6yuenus B 7 kiaacce npeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCIOJb30BaTh MOHATUA: (U3NYECKHE U XUMMUYECKHE SIBICHHS, HAOJIIOJICHUE, YKCIEPUMEHT,
MOJIeJb, TUTIOTE3a, SAUHUIIBI (PU3UYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpAOE, JKUOKOE, Ia3000pa3HOE), MEXaHMUYECKOe [BH)KEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PAaBHOAEHCTBYIOLIas cuia, aedopmanus
(ympyras, miaacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

pasnuuarh sBiIeHUA (Auddy3us, TEmoBoe IBMKEHUE YACTHULl BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JIBUKEHME, UHEPLIUS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX
TEJ C 3aKpEIUIEHHON OChbIO BpallleHHUs, Ilepeiada AaBJIeHUs TBEPABIMU TEIaMHM, )KUJKOCTSIMHU U
ra3amu, atMoc(epHoe JaBieHUE, IUIaBaHUE TeJl, MPEBPALICHUs MEXaHMYECKOW 3HEPruu) Io
ONHMCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JIaHHOE
¢buznveckoe SIBICHHE;

pacro3HaBaTh IPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHUpE, B TOM
yuciie (pu3sndeckue SABJICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3JIMYHBIMU CKOPOCTAMHU B
KUBOM M HEXHUBOM IpHUpoAE, NCHCTBUE CUJIBI TPEHHUSI B INPUPOAE U TEXHHKE, BIIMSHUE
aTMOC(epHOro JIaBJICHUs HA )KUBOM OpraHu3M, IJIaBaHUE PbIO, pplyard B TeJe YeJIOBEKa, MpU
3TOM MEPEeBOAMTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOICTBa
(npu3HaKK) PU3NUECKUX SIBICHUIA;

OINUCBIBaTh M3YYEHHBbIE CBOHCTBA Tel W (U3MUECKUE SBJICHUS, HCHOJIb3yd (GU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsI, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHJIa TPEHMUsI, 1aBJIeHue (TBEPAOro Tena, KUAKOCTH,
rasa), BBITAJKMBAIOIIAs CUJIa, MEXaHHUYecKasi padoTa, MOLTHOCTh, TIEYO CUJIBI, MOMEHT CHJIBI,
KOA(Q(PHUIMEHT MOJIE3HOTO JACUCTBUS MEXaHU3MOB, KHHETHUYECKasl U MOTEHLUAIbHAS SHEPTHsl),
IIpU ONMCAHWU TNPABUIBHO TPAKTOBATh (PU3NYECKUII CMBICI MCIIOJNBb3YEMbIX BEIMYUH, WX
0003Ha4YeHUsI U €AMHUILIBI (PU3UUECKUX BETUYHMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(GU3NYECKyI0 BEIMUUHY C APYTUMH BEJIMUYMHAMM, CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEHN
(GU3NYECKUX BETUYNH;

XapaKTepu3oBaTh CBOWCTBA TeJl, (pU3MUECKUE SBICHUS M NPOLECCHl, UCHOJIb3ys MpaBuia
CIIOKEeHMsI cuil (BAOJIb OJNHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHS phluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpPaHEHUs
MEXaHUYECKOHM SHEpruH, MpU 3TOM JaBaATh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATH
€ro MaTeMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKHE SIBJICHUS, NPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO--CIECICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUeCcKUX 1IaroB ¢ ONopoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3MYeCKuX SBIEHUH, GU3MIECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemars pacu€THble 3a7aud B 1—2 AeWCTBUSA, UCIOB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
¢u3nyecKkrue BETUYMHBI: Ha OCHOBE aHAJM3a YCJIOBUS 3aJaud 3alKChIBaTh KPaTKOE YCIIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYUHBI B (OPMYIbl M TMPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC IJIsl peIleHUs 3a/]ady, OICHHWBAaTh PEATUCTHYHOCTh
MOJTYYEHHOUW (PM3HUECKON BEIIMUNHBI;

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (U3UYECKUX METOJIOB, B
ONMCaHUM MCCIIEOBAHUS BBIIENATH NPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3Y), pa3indyarh U
MHTEPIPETHUPOBATh TOIYyYEHHBIH pe3yiabTaT, HAaXOAMTh OIIMOKM B XOJAE OIbITa, JAEIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;



MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB TeIl:
(GbopMyIMpOBaTh IpPOBEpPsAEMbIE NPEANOIOKEHUS, COOUpPaTh YCTAaHOBKY U3 IPEJI0KEHHOTO
000pyZI0BaHUs, 3aMMCHIBATH XO/1 ONBITa U (POPMYIMPOBATH BBHIBOJIBL;

BBINOJIHATE MpPSIMBbIE M3MEPEHHs DPACCTOSHUS, BPEMEHH, Macchl Tela, o0bEMa, CUJIBI U
TEMIIEpaTypbl C HCIOJb30BAaHMEM AaHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON a0COTFOTHOW MOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTh HCCIICAOBAaHME 3aBUCUMOCTH OJHOM (DM3MYECKOM BENUYMHBI OT JPYroil ¢
HCI0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO ABMXKYIIETOCs Tela OT
BPEMEHU JIBUKEHUs Tella, CHJIbI TPEHUs CKOJBXKEHHUS OT Beca Tejla, KayecTBa 0OpabOTKH
IIOBEPXHOCTEN T€J U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAN CONPUKOCHOBEHUS TEJl, CHIIBI
YIIPYTrOCTH OT Y[UIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTU KUAKOCTH, €€ HE3aBUCHMOCTHU OT IUIOTHOCTH Tenla, OT IIIyOMHBI, Ha
KOTOPYIO MOIPYXKEHO TEJO, YCIOBUH IUIaBaHUs TeJl, YCIOBUM paBHOBECHs pbldyara U OJIOKOB),
y4acTBOBaTh B IVIAHMPOBAHUHU Y4EOHOTO HCCIIE0BaHMs, COOMpaTh YCTAHOBKY M BBINOJIHATH
WU3MEPEHUs, CIIeAys NpPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pE3yAbTAThl TMOIYYEHHOU
3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE MPEAIOKEHHBIX TaOIHMII W TpaduKoB, IENaTh
BBIBOJIBI 110 pPE3YyJIbTaTaM HUCCIIEIOBaHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3MUYECKUX BEIMYHMH (TUIOTHOCThH BEIIECTBA KUIKOCTH U
TBEPAOrO TEJa, CWJIA TPEHUS CKOJIBKEHUS, NABICHUE BO3/yXa, BBITAJIKMUBAIOIIAS CHIIA,
JCUCTBYIOMIAs Ha TOTPYXKEHHOE B JKUIKOCTH TENO, KOA(D(OUIMEHT MOJE3HOrO IeHCTBUSA
MPOCTBIX MEXAHU3MOB), CIEAYs NPEIIOKEHHOW MHCTPYKLIUU: NPU BBINOIHEHUH W3MEpPEHUI
coOupaTh FIKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE ICKOMOM BEIMYUHBI;
co0IroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH U padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3blBaTh NMPUHLUIBI ASUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECBHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, NOIBUKHBIA U HEMOABUKHBIN OJIOK,
HAaKJIOHHA MIJIOCKOCTB;

XapaKTepu30BaTh NPUHLMUIIBI JIEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMopoii Ha MX onucaHus (B TOM 4MCie: TMOAMMUIHUKH, YCTPOWCTBO BOJIONPOBOAA,
TUIPaBIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeOMETP), UCIOIb3Ys
3HaHHUA O CBOMCTBaxX (PU3MYECKHX SBICHUM W HEOOXOAUMble (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEpPHI (HAXOAUTh MH(OPMALINIO O TpUMepax) MPaKTHUECKOTO MCIOIb30BaHUS
¢u3NYeCKUX 3HAHUM B TMOBCETHEBHOM O>KM3HM s obOecreueHus O€30MacHOCTH IMpHU
oOpalieHun ¢ TOpudbopaMu M TEXHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/0pOBbS H
COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpPYKaloIEeH Cpejie;

OCYILIECTBIATH OTOOpP MCTOYHMKOB MH(pOpManuu B MHTepHETE B COOTBETCTBUH C 3aJlaHHBIM
MTOMCKOBBIM 3alPOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUU W NMYyTEM CpPaBHEHUS PA3JINYHBIX
HCTOYHUKOB BBLACIATh MH(OPMALINIO, KOTOpasl SIBJISIETCS MPOTUBOPEUYUBON MIIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIOJb30BAaTh IPH BBHIMNOJIHEHUH YUYEOHBIX 33JaHUN HAy4YHO--TIONYJSIPHYIO JIMTEPATypy
(Gu3MYeCcKOro CcojepKaHusl, CIpPaBOYHBIE MaTepHajbl, pecypchl ceth VIHTepHET, BiaaeTh
npuéMamM KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHMs WHGPOpPMALUU W3 OJHOH 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3llaBaThb COOCTBEHHbIE KpaTKHE€ IUCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3
MCTOYHHUKOB HHPOPMALUU (PU3HMUECKOTO COJIEPKaHMsI, B TOM YUCIIE TyOJINYHO 1e1aTh KpaTKue



cooOIIeHUsI 0 pe3yiabTaTaX MPOEKTOB HIJIM Y4E€OHBIX HCCIENOBAaHUM, NPU 3TOM TI'PaMOTHO
MCIOJIb30BATh U3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COITPOBOKAATH BHICTYILIICHHUE
MPE3EHTALNEN;

MIPY BBITIOJTHEHUH YU4EOHBIX MPOCKTOB M MCCICIOBAHUHN pacHpeesiaTh 00S3aHHOCTH B TPYIIINE
B COOTBETCTBHM C IOCTABJICHHBIMM 33Ja4aMH, CJIECIWTH 32 BBIIOJIHEHUEM IUIaHA ACHCTBUU,
aJIecKBaTHO OILIGHUBAaTh COOCTBEHHBIM BKJIaJ] B JEATENBHOCTh TPYMIbl, BBICTPAUBATDH
KOMMYHHKATHBHOC B3aI/IMOII€I>’ICTBI/I€, YUUTbhIBAsA MHCHHUEC OKPYXAIOIIUX.

K xoHniy oO0y4enus: B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPa)xaTh
C()OPMHUPOBAHHOCTD y O0YUAIOIUXCSA YMEHUI:

UCIIOJIb30BATh MOHATHUSA: MAacca M pa3Mepbl MOJIEKYJI, TEILUIOBOE JABHKEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSHHUS BEILECTBAa, KPUCTAJUIMYECKHME M aMOp(HBbIE Tesa, HACHILEHHBIA U
HEHACBIIEHHBII Map, BIAXXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHsSISI SHEpPrHs, TEIJIOBOM
JIBUTATEJb, DJIEMEHTApHBIN AJIEKTPUYECKUN 3apsll, AJIEKTPUYECKOE IO0J€, MPOBOJHUKH U
JUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath sABIEHMs (TEILUIOBOE pACIIMPEHHME U CKaTHe, TeIUIonepeaayda, TeIlIoBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJICHUS, HCIAapeHUe, KOHJIEHCcallus, IUIaBJICHUE,
KpUcTajuu3anus (0TBepJeBaHKe), KUIIEHHE, Terulonepeaada (TeionpoBOJHOCTb, KOHBEKIIMS,
U3Jy4YEHHUE), SJCKTPU3aLus Tel, B3aUMOJECHCTBUE 3apsi/ioB, AEUCTBUS 3JEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBUE MarHUTOB, IEHCTBUE MArHUTHOTO I10OJIsI HA TPOBOJHUK
C TOKOM, 3JIEKTPOMAarHuTHasi MHIYKIMS) 10 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBIEHUE M3YUEHHBIX (PU3NYECKUX SBJICHUH B OKPY’KAIOLEM MHpE, B TOM
qucie GU3nUecKue sBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KaWIISIPHBIE SBJICHUS
B IPUPOJE, KPUCTAUIBI B mpupoae, miinydenue CoilHIA, 3aMep3aHHE BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra, 3JEKTPUUECKHUE SIBIIEHUS B aTMmocdepe,
ANEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MarHUTHOE Iojie 3eMild, Jpeild MoyoCcoB, poJib
MarHMTHOTO TMOJs JUId JKM3HUM Ha 3emile, MOJSIPHOE CHSHHUE, INPU OTOM NEPEBOIUTH
NPAaKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBLIEIATH CYLIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OINMCHIBATh M3YYEHHBIE CBOIMCTBa Tel W (PU3MUECKUE SBICHMS, MCIONB3Ys (U3NYECKHe
BEJIMYMHBI  (TeMIleparypa, BHYTPEHHSSI DHEPIUs, KOJUYECTBO TEIUIOTHI,  yJeibHas
TEIUIOEMKOCTh ~ BEIECTBA,  yJe€NbHAas  TEIUIOTa  IUIABJIEHUS,  YyJEJIbHasg  TeIUloTa
napooOpa3zoBaHusl, yelbHas TEIUIOTa CrOPAHUS TOIIMBA, KOI(P(HUIIMEHT MOJIE3HOT0 JeHCTBHS
TEIJIOBOM MallIMHbI, OTHOCUTENbHAS BIAKHOCTb BO3/yXa, DJEKTPUUYECKHUM 3apsij, cuila TOKa,
ANEKTPUYECKOE HAaMpsHKEHUE, COMPOTUBIEHHE MPOBOJAHMKA, YIECJIBHOE CONPOTHUBIICHUE
BEIIECTBA, pab0oTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), IPH ONMMCAHUU MPABUIBHO TPAKTOBAThH
(Gu3N4YeCKU CMBICT HCHOJb3YEMbIX BEIWYHMH, OOO3HAUeHHs] M EIUHULBI (PU3MYECKHX
BEJIMYMH, HAXOAUTh (HDOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMYHMHY C JPYTHMMHU
BEJIMYUHAMU, CTPOUTH IpaUKu U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKUE SIBJICHUSI U IPOLECCHI, UCIONb3Ys OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJISIPHO--KUHETUYECKOH  TEOpUM  CTPOEHHUS  BEIIECTBA,  IPUHIMI
CYIIEpIHO3UIIMH NOJEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma i
ydacTka ILenu, 3akoH Jlxoyns—JleHna, 3aKkoH COXpaHEHMs] DSHEpruu, INpU 3TOM J1aBaTh
CJIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA U 3aIIMChIBATH €r0 MaTEMATUYECKOE BBIPAKCHUE;
OOBSICHATh (PU3UYECKUE MPOLECCHl U CBOWCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE CHUTYyallUui
IIPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BIABIATh IPUUNHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH



00BsCHEHHE M3 1—2 JTOTWYECKHUX IIAroB C OMOPOW Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3UUCCKUX
SABJICHUM, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiars pacuéTHble 3a7aud B 2—3 JEWCTBUSA, UCIOJB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3a[a4d 3allMChIBATh KPAaTKOE YCIIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JJIsS pELICHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYIHI,
HeoOXouMBbIe Uil €€ pellleHus, TPOBOAUTh PacuéThl U CpPaBHUBATh MOJYYECHHOE 3HAUYCHUE
(u3HUECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh HPU MOMOIIM (U3UYECKUX METOJIOB,
WCTOJB3Yysl OMUCAHWE HMCCIEIOBAHUS, BBLACIATH IPOBEPSEMOE NPEAIONIOKEHHE, OLECHUBATDH
MPAaBUIILHOCTD MOPSAKA MPOBEACHUS UCCIICIOBAHNS, 1€71aTh BHIBOBI;

MIPOBOJIUTH OTBITHI MO HAONIONCHUIO (PU3MUYECKUX SIBICHUH WM (PU3HMUECKUX CBOWCTB TEI
(KanmMJUTApHBIE SIBJICHUS, 3aBUCUMOCTH JABICHHS BO3J1yXa OT €ro o0b&Ma, TeMIepaTyphl,
CKOPOCTH TIpOIleccCa OCThIBAaHUS W HarpeBaHUs IPU H3IYUYEHUU OT IBETa H3Iydarouieu
(mornomaronieif) MoBEPXHOCTH, CKOPOCTh HCHAPEHUS BOABI OT TEMIIEpPaTyphl >KUIKOCTH H
Iomaan €€ MOBEPXHOCTH, SJIEKTPU3AIMS TET U B3aUMOJICHCTBHE DIIEKTPUUYECKUX 3apsiiOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHWTOB, BH3YaJM3alldsi MAarHUTHBIX MOJEH ITOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO IOJSI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA  OJJIEKTPOIBUTATENS  IOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSIEMbIE
MPEIOI0KEHUS, COOMpPaTh YCTAHOBKY M3 NPEJIOKEHHOTO 00OpYIOBaHUS, OMUCHIBATH XOJ
OmbITa ¥ (POPMYITHPOBATH BBIBOIBL;

BBITIOJIHATE TIPSIMBIE M3MEPEHHsI TeMIIEPaTypbl, OTHOCHTEIBHON BIIAXXHOCTH BO3/yXa, CHIIBI
TOKa, HANPSOHKEHHUS C WCIOJIB30BAaHHEM AaHAJOTOBBIX MPHOOPOB W JIaTYNKOB (PUIUIECKUX
BEJIMYMH, CpaBHUBATh pe3yiabTaThl H3MEPEHUH ¢ Yy4€TOM 3aJaHHOM  abCONOTHOMN
MOTPEIIHOCTH;

MIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKOM BENUYMHBI OT JpYroil ¢
WCTIOJIb30BAHUEM TIPSMBIX W3MEPEHUIl (3aBHCHMOCTH CONPOTUBIICHUS IMPOBOJHHKA OT €ro
JUTMHBI, TUTOIIA/IN TIONEPEYHOTO CEYCHUS M YICTBHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA,
CHJIBI TOKa, WIYIIEr0o 4epe3 MPOBOJHHUK, OT HANpsDKEHUS Ha IMPOBOJHUKE, HMCCIEIOBAHUE
MOCNEOBATEeIPHOTO W TapajsieIbHOTO0  COCAWHEHUH  MPOBOJHUKOB):  IJIAHUPOBATH
WCCIIe/IOBAaHKNE, COOMpATh YCTAaHOBKY W BBINOJHATH H3MEPEHHS, CIEAYS TPEITIOKCHHOMY
TUTaHy, (UKCHPOBATH PE3yJAbTATHI TOJTYYCHHOW 3aBUCHMOCTH B BHJE TaONHIl W TpPadHKOB,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHMUS,

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NIECKUX BEIHUNH (yIeIbHAs TETUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh BJIEKTPUYECKOTO TOKA): IJIAHUPOBATH
U3MepeHus, coOMpaTh SKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, CIEAys MPeAIOKEHHON HHCTPYKIIUH,
Y BBIYUCIISITh 3HAUCHUE BEIIMYUHBL,

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOH HAa WX ONMUCAHWSA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIepMETpP, BOJBTMETP, CUETUUK AIEKTPUUECKONU SHEPTHH, FIEKTPOOCBETUTEIbHBIC
MpUOOPHI, HarpeBaTeIbHBIC JIEKTPONPUOOPHI (IPUMEPHI), IJICKTPUUECKUE TPEIOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb IMOCTOSHHOIO TOKA), HCIOJNb3YS 3HAHHUA O CBOMCTBAaX
(bu3NYeCKUX SIBICHUH U HEOOX0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U U3MEPUTENbHBIE MPHOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CTOpPaHUs, OJJIEKTPOCKOI, PpEeocTar), COCTABJIATH  CXEMbI



AIEKTPUUECKUX LENeH C MOCIeNOBaTEeIbHBIM U MapajuIeIbHBIM COEJUHEHUEM HIIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUCCKUX IETEH;

IPUBOAUTH MPUMEPH] (HAXOIUTh MH(OPMAILMIO O MpUMepax) MPaKTUUYECKOr0 UCIOIb30BAHUS
¢u3NYeCKUX 3HAHUM B TOBCETHEBHOM JKM3HM M oOecreueHHs OE30MacHOCTH IpU
oOpamieHun ¢ NOpudbOpaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbS U
COOJIFOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY XKarollel cpene;

OCYLIECTBIATh NMOMCK HH(pOpMauuu Qusnueckoro copepxkaHuss B MHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAaHUH W HyTéM CpaBHEHHs JIOMOJHUTENIBHBIX HCTOYHUKOB BBIICNATH
UH(OPMAIINIO, KOTOPAsi SBIISIETCS POTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIOJb30BaTh IPH BBINOJIHEHUM YUYEOHBIX 3a/JaHUl HAy4YHO--MOMYJSIPHYIO JIUTEPaTypy
(GU3NIECKOTO COZEep)KaHus, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VHTepHET, BiaaeTh
npuéMamM# KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHusi MHPOPMALUU W3 OJHON 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIE M KPATKUE YCTHBIE COOOIEHUs, 00001as nHpopMaIuo
U3 HECKOJIbKUX UCTOYHUKOB (PU3UYECKOT0 COACPIKaHUs, B TOM YHUCIIE IYyOJUYHO NPEICTaBIIATh
pe3ysbTaThl TMPOEKTHOW WM MCCIEAOBATEIbCKON NEATENbHOCTH, MPU ATOM IPAMOTHO
WCTOJIb30BATh U3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3MKH, COMTPOBOKAATH BHICTYIIIICHHUE
Mpe3eHTalNEH;

IIPY BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIEA0BAHUN (PU3NUECKUX ITPOLIECCOB PACHIPENEISTh
0053aHHOCTM B TpyHIe B COOTBETCTBHMM C IIOCTABJICHHBIMU 3a/Ja4aMi, CJIECIUTh 32
BBINOJIHEHUEM IJIaHa JEWCTBUN M KOPPEKTUPOBATh €ro, a/IeKBaTHO OIIEHWBATh COOCTBEHHBIN
BKJIaJ] B JI€SATENILHOCTb IPYMIbI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJAECUCTBUE, MPOSBISSL
TOTOBHOCTb pa3peliaTb KOH(QJIUKTHI.

K xoHIy 00y4yeHus B 9 kiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpa)xaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

UCIOJIb30BaTh  TOHATHA:  CHCT€Ma  OTCY€Ta, MaTepualbHas  TOYKa, TPAcKTOpus,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIKEHUS, Nedopmanus (ynpyras, miacTudeckas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LEHTpP TKECTH, a0COJIIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPJAOrO Teja, PaBHOBECHE, MEXaHWYECKUE KoieOaHus u
BOJIHBI, 3BYK, MH(pa3ByK M  YJIbTPa3BYK, OJIGKTPOMarHuTHBIE  BOJHBI,  IIKajia
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JTAbHO30PKOCTb, CIIEKTPBI UCIYCKAHHS W
MOTJIOLIEHUS, anb(a-, 0eTa- U raMMa-u3ITy4yeHus, U30TOIbL, SiJepHasi JHEPreTHKa,

paznuuath ABJIEHUS (PaBHOMEPDHOE M  HEPABHOMEPHOE MPSIMOJIMHEMHOE JBUXKECHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHue Tel, PaBHOMEPHOE
JBUKEHHE IO OKPY>KHOCTH, B3aMMOJEHCTBHE Tel, PEakTUBHOE JBUKEHHE, KojeOaTelbHOe
JBIDKEHUE (3aTyxarolllue M BBIHYXJIEHHBbIE KOJIeOAaHUs), PE30HAHC, BOJIHOBOE JBH)KEHHE,
OTpakKEHHE 3BYKAa, NPSIMOJIMHENHOE pAaclpOCTpaHEHHE, OTPAXKEHHE M IPEIIOMIIEHHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpakKeHHWE CBEeTa, pa3joKeHHe Oeloro cBeTa B CIEKTP U CIOKEHHE
CHEKTPAJIbHBIX I[BETOB, MCIEPCHUS CBETA, €CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa M3JIY4YEHMs) IO ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKHX SIBICHHH B OKpYXarolieM Mupe (B TOM
yrcie (Gpu3nuecKue sIBICHUs B MPUPOJIE: IPWIMBBI U OTJIUBBL, ABIKeHHE M1aHeT ColHeuyHOoU
CHUCTEMBI, PEaKTUBHOE [BWKEHUE JKMUBBIX OPraHM3MOB, BOCIPHATHE 3BYKOB JXHBOTHBIMH,
3eMJICTPACEHNE, CECHCMHMYECKHE BOJHBI, I[YHAMH, 3XO, LBETA TEJ, ONTHUYECKHE SBICHUSA B
npupoje, OHOJOrMYeckoe MACWCTBHE BHIMMOTO, YIbTPA(pHOIETOBOTO W PEHTIC€HOBCKOTO



W3JTy4CHUH, €CTECTBCHHBIH pAJNOAKTUBHBIM (OH, KOCMHYECKHE Iy4dH, pPaJANOAKTUBHOE
W3Iy4YCHHUE TNPUPOJHBIX MUHEPAJOB, JIEHCTBHE DPAJHMOAKTUBHBIX H3IYyYCHUH HAa OpPraHu3M
YeJ0oBEeKa), MPU OITOM TMEPEBOAMTH MPAKTHUYECKYI0 3agady B Yy4eOHYIO, BBIIENIATH
CYILECTBEHHbIE CBOWCTBA (TIPU3HAKK) (PU3NIECKUX SBICHHIA;

OINMCHIBATh M3YYEHHBIC CBOHCTBA Te€N W (PU3MUECKUE SIBICHUSA, MCIOIB3YS (hU3HUYEcKHe
BEJIMYMHBI (CpeAHss W MrHOBCHHAs CKOPOCTh Tejla NpPU HEPaBHOMEPHOM [BIDKCHHH,
YCKOpEHHUe, NepeMeleHe, MmyTh, YIJoBas CKOpPOCTh, CHJIa TPEHHUsS, CHJIa YIPYTOCTH, CHIIa
TSDKECTH, YCKOPEHHE CBOOOJHOTO TMAJCHHUS, BEC Tela, UMIYJIbC Tela, WUMIYJIbC CHIIBL,
MeXaHW4eckass paboTa W MOIIHOCTb, IOTEHIUAIbHAS SHEPTusi Tena, IOAHATOro Haj
MOBEPXHOCTBIO 3€MJIH, TTOTEHIMAIbHAS SHEPTUsl C)KATOW NPYKUHBI, KUHETHYECKasi SHEeprus,
MOJTHAsT MEXaHWYECKasi HEPTUs, NMEpUo] W 4YacToTa KoJeOaHWi, IJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeib NPEIOMIICHUS CPEIbl), TIPU OIMHCAHUH
NPaBWIBHO TPAKTOBATh (U3UYECKUH CMBICT HCIONB3yEeMbIX BEIMYUH, OOO3HAYCHUS U
eIMHHLBI (PU3MYECKUX BEIWYHMH, HAXOIUTH (OPMYJIbI, CBA3BIBAIOUINE NAHHYIO (DU3NYECKYIO
BEIMYMHY C APYTUMH BEITUYNHAMHE, CTPOUTH IPa(UKK U3yIEHHBIX 3aBUCUMOCTEH (PH3UIECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKUE SBICHUS M TPOLECCHI, HCIOIB3YS 3aKOH
COXpaHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHIUI CYMEPIIO3UINH CHJI, TPHHIIUT
OTHOCHTENbHOCTH [ammiesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHUS WMITYJIbCA, 3aKOHBI
OTpaKEHUsI U TPEIOMIICHHSI CBETa, 3aKOHBI COXPAaHEHHUs 3apsAA0BOI0 U MacCOBOTO YHCEN MPH
STIEPHBIX PEaKIUsIX, PU ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aITUCHIBATH €TO
MaTeMaTHYeCKOE BBIPAKCHHE;

OOBSICHATH (PU3UYECKUE TMPOLECCH M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYallui
MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISBIATH PUYMHHO--CIICACTBEHHBIC  CBSI3M,
CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMOpOH Ha 2—3 M3Y4YEHHBIX CBOMICTBa
(bu3NYeCKUX SBICHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3a7auyM (ONMHMpAlOIIMEcs Ha CUCTeMY U3 2—3 ypaBHEHHil), HCHOJIb3YA
3aKOHBI M (OPMYIbI, CBSI3bIBalOIIME (PU3NYECKHE BEIUYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS
3aJ]auM 3aliChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOIINE WM M30BITOYHBIC TaHHEIE,
BBIOMPATh 3aKOHBI W (HOPMYJBI, HEOOXOIWUMBIC [UIS pPEIICHHs, MPOBOAUTH pPACUYETHI H
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HaYCHUS (PU3NIECKON BETUUMHBL;

pacrio3HaBaTh MPOOIEMBI, KOTOPbIE MOKHO PEHIUTh TMPH TOMOUIH (U3UIECKUX METOJIOB,
UCTOJb3Yysl ONMUCAHHWE MCCIENOBAHUS, BBLACTATH IPOBEPSEMOE INPEAINONIOKEHHE, OLEHUBATh
MPAaBUIHLHOCTH TOPSKA TPOBEICHHSI WCCICIOBAaHUS, JIEJaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOMIOJICHNUN U OTIBITOB;

MIPOBOJIUTH OTBITHI MO HAONIONCHUIO (PU3MUYECKUX SIBICHUH WM (PU3MUECKUX CBOWCTB TEI
(m3y4yeHne BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs DHEPTHH, 3aBHCHMOCTH IEPHO/IA
KoJIeOaHUH MPYKUHHOT'O MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYIbl MalblX KojeOaHWi, NMPsAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3jioKeHue
Oenoro cera B CIEKTpP, W3YYCHHE CBOWCTB M300paXKEHHs B IUIOCKOM 3€pKajie M CBOMCTB
n300pakeHUsl TpeaMera B coOuparomeld JuH3e, HaOJNIOJCHHWE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB H3Iy4YEHMS): CAMOCTOSTEILHO COOMpaTh YCTaHOBKY U3 H30BITOYHOro Habopa
000pyZI0BaHUSs, OIHMCHIBATH XOJ OMBITA U €r0 PE3yIbTaThl, (POPMYIHPOBATH BHIBOABI;
MPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHM, OMpeAessis CpeHee 3HaueHHe
u3MepsieMoil BeIruuHbI (POKyCHOE paccTOsiHME COOHMparoIIe JIMH3bI), 000CHOBHIBAThH BHIOOP
croco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);



MPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH C HMCIOJIB30BAHUEM IPSIMBIX
U3MEpEeHu (3aBUCUMOCTb IIyTH OT BpPEMEHHM I[P PAaBHOYCKOPEHHOM JIBWXKCHMH 0e3
HAYaJIbHOM CKOPOCTH, Mepuoja KoJeOaHUH MaTeMaTH4ecKoro MasTHHUKAa OT JUIMHBI HUTH,
3aBUCHMOCTH yIJIa OTPa)KEHUS CBeTa OT YIla MaJeHUs W yIia IpeIOMJIEHHs OT yria
1a/IeHus): IUIAHUPOBATh UCCIIE0BAHUE, CAMOCTOSTEIIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBAThH
pe3yabTaThl MOJIyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaONIMIl U IpadUKoB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHMUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIMYMH (CPeAHsAs CKOPOCTh U YCKOpPEHHE
TeJla TMpPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaaAeHUs, KECTKOCTh
NPY>KUHBL, KOOPPHUIUEHT TPEHUS CKOJIbKECHHUS, MEXaHHUECKasi paboTa U MOIIHOCTh, YAaCTOTa U
nepuosl KojeOaHUM MaTeMaTHMYecKoro M INPYKMHHOIO MAasTHUKOB, ONTHYECKas CHIla
coOuparomieil JIMH3bl, PpPagUOaKTUBHBIA (OH): IUIAHUPOBAaTh H3MEPEHHUs, coOUpaThb
OKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBIIIOJNHATH W3MEPEHUs, CIEAys MpeIoKeHHON
WHCTPYKIIMHY, BBIYUCIIATh 3HAYCHHUE BEIMYMHBI U aHAIM3UPOBATH MOJIYYCHHBIE PE3yNIbTaThl C
y4€TOM 3a/1aHHON NOTPEIIHOCTH U3MEPEHUI;

co0Ir01aTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuyaTh OCHOBHBIC NMPU3HAKH H3YYEHHBIX (PH3MYECKUX MOJEJICH: MaTepHalibHas TOYKa,
a0COJIIOTHO TBEPJOE TENO0, TOYCUHBIH HCTOYHUK CBeTa, JydY, TOHKas JIMH3a, IJIaHeTapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHLUIBI ASHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpoi Ha MX OmMcaHus (B TOM 4YHCIE: CIHUIOMETP, JATYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, paKeTa, 3XOJIOT, OYKH, I[EepUCKON, (oToanmapar, ONTHYECKHUE CBETOBOBI,
CIEKTPOCKOII, TO3UMETp, Kamepa BuibcoHa), UCTONB3ys 3HAHUS O CBOMCTBAX (DU3UUYECKUX
SBJICHUH U HEOOXOMMble (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIOJNB30BAaTh CXEMBl M CXEMaTHYHBIE PUCYHKH M3YyYCHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTHYECKUX IMPOILECCOB MpPH pEIIeHUH YyueOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JJIs TOCTPOEHUs N300pakeHH B MJIOCKOM 3epKaie
1 coOuparolei JI1H3E;

MPUBOANTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUUYECKOT0 UCIOIb30BAHUS
¢bu3nyecKux 3HAHMW B TOBCEJHEBHOW JKM3HM [UIsi oOecriedeHHsi O€30MacHOCTH IMpH
oOpamieHnn ¢ TpUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBBS U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHHUS B OKpYXKaroIlel cpee;

OCYILIECTBIATH MOUCK MHPOpMaIK GU3NYECKOro cojepxanus B UHTepHeTe, CaMOCTOSTENEHO
(bopMyIHMpys MOUCKOBBINA 3alPOC, HAXOAUTh MYTH OIpPENeNIeHUs] JOCTOBEPHOCTH MOTY4EHHOU
nHpOpPMAIMY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB;

UCIOJb30BaTh MPH BBHIMOJIHEHUH YUYEOHBIX 3a/laHUl HAy4YHO--TIONMYJSIPHYIO JIUTEPaTypy
(u3MYECKOTO CoNepKaHus, CIpaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHeT, BIaJeTh
npuéMaMl KOHCIEKTUPOBAaHUS TEKCTa, NMpeoOpazoBaHus MHPOpPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3/laBaTb COOCTBEHHBIC NHCBMEHHBIE M YCTHBbIE COOOLIEHHS Ha OCHOBE MH(POpPMALUU M3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MyOIUYHO MPEACTABIATH PE3Y/IbTaThl
MPOEKTHOM WJIM MCCIEI0BATEIbCKONW JEATENBHOCTH, NPU 3TOM TPAMOTHO HCIOJIB30BATh
W3y4YEHHBI TOHSATUWHBIN ammapaT H3ydyaeMoro paszzaena ¢GU3NKA H - COMPOBOXKAATH
BBICTYIIJICHHE IIPE3E€HTAlMEN ¢ yu€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 145
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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