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MHNOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas oOIIas pa3BUBAIOIAs MPOrpaMMa Mo (QU3MKE Ha ypOBHE OCHOBHOTO
o0miero oOpa3oBaHUsl COCTaBJIeHA C IIETbI0 OOeCTieueHHs BBIOJIHEHUsT TpeboBanuit k. PI'OC
OO o6Oyuarommxcs ¢ OB3  mocpenctBoM co3gaHUsl  YCIOBHM IS MAaKCHMAaJIbHOTO
YIOBJICTBOPEHUS  OCOOBIX  OOpa3oBarelbHBIX mOTpeOHOCTEl  oOywaromuxcs ¢ 3IIP,
o0ecrneynBaroIuX YCBOEHHE UM COLMAIBHOIO U KYJIBTYPHOTO OIIBITA.

Pabouas mporpamma no (u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi COCTaBIICHA
Ha ocHoBe PI'OC 0OO0O,, I[IpumepHOl OCHOBHOW 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO
obmiero o0pa3oBaHWsl W YHHUBEPCATIHHOIO KOAU(PHUKATOpPA paclpenesi€HHBIX 10 KiaccaM
IIpOBEPsAEMBIX TPEOOBAaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
OOO u >11eMEeHTOB CoIepPKaHuUs 110 (PHU3HUKE.

Copnepxanue nporpamMMbl 10 (M3MKE HaNpaBleHO Ha (OPMUPOBAHME €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIONIMXCS M OpPraHU3alMI0 U3ydyeHHs (U3UKUA HA JEATEIbHOCTHOU
ocHoBe. B mporpamme mno ¢u3Mke Yy4YMTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO IpeiMeTa B
peammzaruu  TpedboBannii ®I'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM W METarlpeAMETHBIM
pesyiabTaraM OOydeHHUs, a TaKK€ MEXIPEJAMETHbIE CBS3U €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEMETOB Ha YPOBHE OCHOBHOI'O O0IIIET0 0Opa30BaHuUs.

[TporpammMa 1o (u3MKe ycTaHaBJIMBaeT paclpeseieHne ydyeOHOro maTepuala 1o rojaam
o0ydeHust (1Mo Kjiaccam), TMpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA NPEAMETHOIO COJEpXkaHUd U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

dusmka sBIAETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, acTpoHoMHed M (pu3NYecKol reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISET HambOosee SICHbIe 00pa3ibpl NPUMEHEHHsS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Opna W3 rIaBHBIX 3a/1a4 (pu3mueckoro oOpa3zoBaHUs B CTPYKType 001ero oOpazoBaHuUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYyYHOM TIPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJarouuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE MpeIojaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

HAY4YHO OOBSACHSATH SIBIICHUS;
OILICHUBATh U TIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIICIOBAHMUS;
MHTEPIPETUPOBATH JaHHBIE U UCIOIb30BaTh HAYYHbIE JOKA3aTeIbCTBA IS MOTYUYEHUS BHIBOJIOB.

[lenn wusyuenus (U3UKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OMPENETICHBI B
Konnernun npenogaBanus yaeOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aAIMIX
Poccuiickoit ®@enepanuu, peaau3yloIMX OCHOBHBIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkI€HHON pemenneM Kosermn MunncreperBa npocsemenus Poccniickont denepanun
(mportokoi ot 3 nexadps 2019 r. Ne [IK4BH).

Hesn n3yyenust pu3nKu:
npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroIlMXCs K HaydyHOMY M3YYEHUIO MPUPOJIH,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHUS U (JOPMUPOBAHHE HCCIEI0BATEIBCKOIO
OTHOTIEHHSI K OKPYKAIOIINM SIBJICHHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKH;

dbopmMHpoBaHUE TpeICTaBICHUH O posiu (PU3MKH AN pa3BUTHs JPYTrHUX €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOTHA;

pa3BUTHE NPE/ICTaBICHUN O BO3MOXXHBIX chepax Oymymied npoheccHoHaIbHOW esATeNbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JlajbHEHIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHne STUX Leleil mporpaMMbl MO (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:



NpHOOpEeTEeHNE 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpHOOpETEHNE YMEHHH ONMUCHIBATH U OOBSICHATH (DU3MUECKHUE SBJICHHS C HUCIOJIb30BAHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHHS MPOCTEUINX PACUETHBIX 3a]ad C HCIIOJIb30BAHHEM (DU3UYECKHIX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aa4;
pa3BUTHE YMCHHHM HAOMIOAATh NPUPOTHBIC SIBICHUS W BBINOJHSATH OIBITHI, JIA0OpAaTOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHMUS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;
OCBOEHHUE MPUEMOB paboThI ¢ HHPOpMaIHEH PU3NIECKOTO COACPKAHMS, BKITIOYast HHPOPMAITUIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATU3 U KPUTUYECKOE OlICHHUBaHUe HH(OpMaIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON esATEIbHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSX (PU3NUYECKON HAYKH.

Ha usyuenne Qusuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helelo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEITIO), B 9 Kjacce - 102 yaca 3 gaca B HEIEI0).

[Ipennaraemslii B mporpamme 1o (GU3MKe MepeyeHb JabopaTOPHBIX pabOT U ONBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHUs J1adOopaTOPHBIX PadoT U
OIBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yUYarOLUXCsl, CIIUCKA AKCIIEPUMEHTAIbHBIX
3aJjaHUll, MpeasiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 5K3aMeHa Io (Qusuke.



COILEPKAHUE YYEBHOI'O NIPEJMETA
7 KIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usnka — Hayka o npupoae. SABnenus npupoasl. OU3nyeckue sSBICHUS: MEXAHUUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usznueckux BeauuuH. DPusznyeckue MPUOOPHI.
ITorpemHocTs n3MepeHui. MexayHapoiHas CUCTeMa €IUHHII.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH H3Yy4aroT Mpupoxay. EcTecTBeHHOHAay4HBII
METOJ TMO3HaHUs: HAOII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMpPOBEpKEe THUIOTe3, O0ObsAcHeHue HalmogaemMoro spineHus. Omnucanue
(bU3NUECKUX SBICHHI C TTOMOIIBIO MOJICIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, SJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJIICHMUSL.
2. ®usnueckue TpuOOpPHI U MPOLEAYpa MPSIMBIX M3MEPEHUN aHAJIOTOBBIM U IUGPOBHIM
npudopom.
Jlabopamopnwvie pabomot u onvimeol.
OmnpeneneHne 1EHbI JeJICHUS KAl H3MEPHUTEIBLHOTO TPHOOopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTH U TBEPAOIO TENA.
Ornpezenenre pa3MepoB MaJIbIX TEJ.
WN3mepenne Temmeparypbl NpH TIOMOIIM JKHJKOCTHOTO TEPMOMETpa M JaTdyuKa
TEeMIIepaTyphl.
6. IlpoBeneHue wucCClIeAOBaHUS 1O TPOBEPKE THUIOTE3bl: JJATBHOCTH TONETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeJeHHs 0 CTPOCHNH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OINbITBL, 10Ka3bIBAIOLINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBuxxenue yactuil BeuiecTBa. CBA3b CKOPOCTH JIBMXKEHMSI YacTHL C TEMIEpaTypoOu.
BbpoyHoBckoe nBmxkeHue, auddysus. BzanMopaelicTBHe YacTHIl BEHISCTBA: NPUTSIKCHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIIECTBA: CTPOEHHUE Ta30B, JKHUJIKOCTEH ©  TBEPABIX
(kpucTannmuyeckux) Teda. B3auMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnue 6pOyHOBCKOTO JIBHKEHHUSI.
2. HaGmronenue nuddy3un.
3. HaOmionenue sBiIeHWM, OOBSICHSIOMIUXCS MPUTSHKEHUEM WIM OTTATKUBAHHUEM YaCTHUIL
BEILIECTBA.
Jlabopamopuwvie pabomul u onvimot.
1. Omnenka quamerpa aToMa METOIOM PSZIOB (C UCTIONB30BaHuEM (oTorpaduii).
2. OmbIThl IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmBITHI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanndeckoe JBWXeHHE. PaBHOMEpHOe W HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUH. Pacu€r myTu u BpeMeHU ABUKEHUSI.

SlBnenne wHepuuu. 3aKOH HMHEPIUU. B3aumopaeicTBHe Ten Kak MpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIECTRA.

Cuwia Kak xapakTepuCcTHKa B3auMopeiicTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
N3MepeHnne cuiibl ¢ MOMOUIIBIO JUHAMOMETpa. SIBlIeHWE TIATOTeHHs M cuja TsokecTu. Cuiia
TSKECTU Ha JIpyrux rmiaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJI€HHBIX MO
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onHOI npsmoil. PaBHozelcTByromas cuit. Cunna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B mpupoJie U TEXHHUKE.
Hemoncmpayuu.
Habmoienue MexaHu4eckoro JBUKEHHS Tena.
N3mepeHune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Haburonenne n3MeHeHus: CKOpoCTH IIPU B3aUMOIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlabopamopnwvie pabomot u onvimeol.
1. Ompenenenne CKOPOCTM PaBHOMEPHOIO JBMKEHHUS (IIapUKa B JKUJIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHue CpeAHENW CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa I0 HAaKJIOHHOM
IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (medopmannu) NpyKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tena |
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenue. CiocoObl yMEHBILICHUS U yBeJIMUYeHUs JaBiieHus. [{aBnenue raza. 3aBUCUMOCTD
JaBJieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TEIAMH, KHUIKOCTSIMU
u razamu. 3akoH [lackans. [IneBmaTuueckue mMamuHbl. 3aBUCUMOCTH JABJIEHUS KHUIKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emuin u armocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHOMN
obosouku 3emymm. Onwit Toppuyerm. M3mepenue atmocdepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBJICHMS.

JleiicTBHE JKUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apXxumeioBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTypBhl.
Ilepenava naBiaeHMs )KUIKOCTBIO U Fa30M.
Coo01aronirecs: CoCy/sbl.
I'mapaBauyeckuit mpecc.
[IposiBnenue neicTBusi aTMOCHEPHOTO TaBJICHHUS.
3aBHCHUMOCTH BBITAIKHBAIONIEH CHIIBI OT 00hEMa MOTPYKEHHON YaCTH TeNla U TUNIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
8. VYcioBue 1UIaBaHWS TeN: IUIaBaHWE WJIM TIOTPY)KEHHE T B 3aBUCHMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopnwvie padbomut u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOAE OT 00BEMa MOTPYKEHHOW B KHMJKOCTb
YacTH TeJna.
2. OmnpeneneHue BBITAIKUBAIONICH CHIIBL, JEHCTBYIOIIEH Ha Telo, MOrpyKEHHOE B
KUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, IEHCTBYIOIIEH HA TENO B YKUJKOCTH,
OT Macchl Tena.
4. OnpIThl, AEMOHCTPUPYIOLIUE 3aBHCHUMOCTh BBITAIKHBAIOIEH CHJIBI, JEHCTBYIOIIEH Ha
TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOW B KMJIKOCTh YAaCTH Teja U OT IUIOTHOCTH
KUJKOCTH.
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5. KoucrpyupoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKM U OIpeaeNeHue eé
TPY30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeHneHue mpaBwiIa paBHOBECHsS pbluara K OJOKy. «3o0yioToe TpaBuio» MexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespanienue o1Horo
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimeol.
1. Ompenenenrie pabOTBI CHUJIBI TPEHHS TPU PABHOMEPHOM JBW)KCHHHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.
3. Usmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.
4. W3yuyeHue 3aKOHA COXPAHCHUS MEXAaHUYECKOW SHEPTHH.
8 KIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHbBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON TEOpUU CTpOEHMs BelecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKYJI. OmbIThl, TOATBEPKIAIONINE OCHOBHBIC IOJIOKCHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, KUIAKOTO M ra3000pa3HOr0 COCTOSIHUM BeliecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsICHEHUE CBOMCTB ra30B, KHUIKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE W KaNmWUIApHBIE siBlieHUs. TeruioBoe
pacUIMpEeHHE U CKATHUE.

Temmneparypa. CBsA3b TeMmepaTrypbl CO CKOPOCTHIO TEIJIOBOTO JBMIKEHHUS YACTHII.
Buytpennsis sneprus. CnocoObl U3MEHEHHs BHYTPEHHEH »SHEpruu: Tervionepenada u
coBepItieHre paboThl. BUIBI TEIUIONIEpEaun: TEIIIONPOBOAHOCTh, KOHBEKITUS, H3TYICHHUE.

KonunuecTBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TemIooOMeH U TErIOBOe
paBHOBecHe. YpaBHEHUE TEIUIOBOTO OanaHca. [lnaBieHue W OTBEp/EeBaHUE KPUCTATUTMYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue u koHjeHcarus. lcnapeHue.
Kunenune. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTo JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIUIUBA. Y IeJbHas TEIJIOTa CTOPAHMSL.

[Tpunnuner pabotel TeroBeix apurarenedt KIIJ TemmoBoro pBuratens. TeruioBbie
JIBUTATENH U 3alIUTa OKPY>KarOUIeH Cpeibl.
3aK0oH COXpaHEHUs U IPEBPAILICHUsS SHEPTHUH B TEIUIOBBIX MPOIeccax.

Hemoncmpayuu.
Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Habmronenue nuddysum.
HabGmronenue siBieHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBJICHUH.
Habmronenue TemnoBoro pacipeHus Ted.
W3menenune gaBieHus ra3a Ipu N3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Buasl Terionepenayn.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHuN paboThl BHEITHUMH CHIJIAMH.
10 CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HabGnronenue KuneHus.
12. HaGnroieHre OCTOSTHCTBA TeMITepaTyphl PHU TIJIaBJICHUU.
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13. Mojienu TEIIOBBIX ABUTATENEH.
Jlabopamopnwvie padbomot u onvimeol.
OnpIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO ITPUTSKEHUSL.
OnBITHI MO BhIPAIIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
OnbITH IO HAOJIIOICHUIO TEIIOBOTO PACIIMPEHHS Ta30B, KHUIKOCTEH U TBEPBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITEl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb JaBICHHS BO3/AyXa OT €ro o0béMma W
HArpeBaHUs WINA OXJIaKICHUSI.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHMKA IKUJAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.
7. HabnroneHue uM3MeHEHUs BHYTPEHHEW SHEPrMM Tela B pe3yjbTaTe TEIUIONEpeNaud U
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M rOpsiueii BOIBI.
9. OmpezneneHue KOIMYECTBA TEIUIOTHI, OJYYEHHOTO BOJIOM IIPU TEIJIOOOMEHE C HATPETHIM
METAJIIMYECKUM LIUIUHIPOM.
10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoiiecca UCapEeHHUS.
12. Onpenenenrie OTHOCUTENBHON BIKHOCTH BO3TyXa.
13. Onpenenenne yaenbsHON TETUIOTHI ITABICHHS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzauus Ten. /[Ba poxa snekTpuyeckux 3apsaoB. BzaumopeicTBue 3apsmKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEUCTBUS 3apSKEHHBIX TET OT BEIHUYMHBI
3apsI0B U PaCCTOSTHUS MEXKTY TEIaMH).

Dnektpuueckoe moje. Hanpsok€HHOCTD 3ekTpudeckoro mnoss. [IpuHmuI cyneprno3uiuu
AIIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHBIA siekTpuueckuid 3apsa. CTpoeHue
aTtoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

DNEKTPUYECKUl TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOrO0 TOKa. VcTOUHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKHUM TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas wnenb. Cuiia Toka. OnekTpuyeckoe HampsbkeHue. ConpoTuBieHUE
IIPOBOJHMKA. YJIEJIIBHOE CONPOTUBJICHME BelecTBa. 3akoH Owma Juisl ydacTka LEeMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH J[xoynsi—JIeHna. DnekTpuueckue Henu
U TIOTPEOUTENH 3IEKTPUUIECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHMeE.

ITocrositHHBIE MarHuThl. B3auMOIENCTBHE IOCTOSHHBIX MAarHMTOB. MarHuTHoe ToOJe€.
MarnuTtHOoe noJie 3eMJIM U €ro 3HaYeHHe NS *KU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mose
IIEKTPUYECKOrO TOKa. [IpuMeHEeHNe 2NEeKTPOMAarHuToB B TEXHUKE. /[eficTBE MarHUTHOTO MO
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOro Toka. lcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes. SBnenue snekrpomarHuTHoW — uHAykuuu. [lpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DJIeKTpU3anus Tell.
JIBa posa JeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
YCTpoiCTBO U IEHCTBHE IEKTPOCKOTIA.
DneKTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHHMsI IJIEKTPUUECKUX 3apsI0B.
ITpOBOAHMKY U TUDIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIUHUH 3JIEKTPUUECKOTO TOJIS.
M cTOYHUKY IOCTOSTHHOTO TOKA.
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUIN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenue 31eKTpUuYecKoro HanpsHKeHUs BOJIBTMETPOM.

Peocrar u mara3uH COpOTUBIICHUMN.

BsanmoselicTBre MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3JICJICHUsI MOJOCOB MarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. IJIEKTPOMarHmr.

JlelicTBME€ MAarHUTHOTO T0JIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Oneitel Dapages.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUS.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

1. OmnbITH 10 HAOTIOACHUIO STCKTPU3AUH TEJI HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue necTBUS 3JEKTPUYECKOTO MO HA MPOBOAHUKU U IUAIIEKTPUKH.

3. CoOopka u mpoBepka padbOTHI IEKTPUIECKOH 1IN TTOCTOSHHOTO TOKA.

4. W3MmepeHue U peryaupoBaHUe CHIIbI TOKA.

5. Hzmepenue u peryaupoBaHHue HAMPSHKCHUSI.

6. MccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, WIYIIETO Yepe3 Pe3UCTOpP, OT CONPOTHBIICHUS
PE3UCTOPA U HAIPSKEHHSI HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb IEKTPUUYECKOI'O CONPOTUBIICHUS IPOBOIHUKA
OT €r0 JUIMHBI, TUTOIIAAH OTIEPEYHOTr0 CEYCHHS U MaTepHaa.

8. IlpoBepka mpaBuiia CIOXKEHUS HAINPSDKEHUH MPU MOCIEI0BATEIBHOM COSAMHEHUH JABYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Juis CUIIbI TOKA MPH MApaIEIbHOM COCIUHEHUN PE3UCTOPOB.

10. Omnpenenenrie pabOTHI AIMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. Onpenenenne MOIIHOCTH HJIEKTPUUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. MccnenoBanne 3aBUCMIMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsDKEHUsS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. MccnenoBaHre MarHUTHOTO B3aUMO/JIEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. I3yueHre MarHUTHOTO TIOJNS TOCTOSIHHBIX MArHUTOB TIPH WX OOBEAMHEHUH U
paszieneHnu.

16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHHUS TOKA B KaTYIIKE.

18. M3yuenue aecTBUS MAarHUTHOTO IOJISt HA IPOBOHHUK C TOKOM.

19. KoncTpynpoBaHue 1 U3y4eHne paboThl SJIEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] anexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnBITBEI TIO WCCIIOBAHUIO SIBIICHUS OSJCKTPOMAarHUTHOW WHIYKIIMH: HCCIIEJOBaHUE
U3MEHEHUI 3HAUeHUS M HAPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MatepuanbHasi Touka. Cuctema orcyéra. OTHOCUTENIBHOCTD
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOe IpsMoOIMHENHOE [ABHXKEeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBMKeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUH.



Yckopenne. PaBHOycKOpeHHOE npsimoninHeliHoe aBrkeHne. CBoboaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon u vacrora obOpamienus. JIuneliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuii 3akoH Hprotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHMsSI, CUiia TPEHUS
MIOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHSA. Y CKOPEHHE CBOOOJHOTO TaJeHHs.
JBuwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoct. HeecomocTs u
HEPErpy3KH.

PaBHOBecue maTepuaabHON TOUKH. AOGCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpallieHusi. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc tena. M3menenne mmmynbca. VMimynbc cuiibl. 3aKOH COXpaHEHUsT MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota U MOHIHOCTh. Pabora cui TskecTH, ynpyroct, TpeHus. CBs3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOJAHATOrO HaJl IOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKOH
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGumoneHne MEXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTed W TPACKTOPHUIl JIBIKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O ABUKECHHUS.

5. HaOmnronenue IBHKEHUS TeJa MO OKPYKHOCTH.

6. HaOmonmeHne MeXxaHWYECKHX SBICHHMA, MPOUCXOMSAMUMX B cucTeMe oTcuéra «Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCHTEIFHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MACChI Tejla U JICUCTBYIONIECH Ha HETO CUJIBI.

8. HalOmroneHnue paBeHCTBa CUJI PU B3aUMO/ICHCTBUM TEJL.

9. H3meHnenwue Beca Tena mpyu yCKOPEHHOM JBMKEHUH.

10. [Tepenaya ummynbca MpU B3aUMOICHCTBUU TEJI.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMIymbca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnroieHre peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHne MexaHU4eCcKO SHEPTrUuu Mpu CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MeXaHW4eCKO SHEPTUH MPH JABIKEHUU Tella MO IeWCTBUEM MPYKUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBanue TpakTa s pa3roHa W JANbHEWINEro pPaBHOMEPHOTO JIBHIKEHUS
HIapUKa WIH TEIEKKH.

2. OmpeneneHue cpeaHedl CKOPOCTH CKOJNBXKEHHUS OpycKka WU JBUKCHHS IIapuKa [0
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue yCKOpeHHUs Tela TPHU PABHOYCKOPEHHOM [BIIKEHHH TI0 HAKJIOHHOU
MJIOCKOCTH.

4. WccrnenoBaHue 3aBHCHMOCTH ITYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBMXKEHHM 0O€3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €clii MpU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJbHOM CKOPOCTH
MyTH OTHOCSTCS KaK Psii HEUETHBIX YMCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccrmemoBaHWe 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKECHHS OT CHIBI HOPMAJIBHOTO
JIABJICHUSI.
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10.

11.

Omnpenenenne KodhUIIMEHTA TPEHUS CKOJBKCHHSL.

OnpeneneHue )XECTKOCTU TPYKUHBI.

Onpenenenne pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHHUH Tella TI0
TOPU30HTAILHOW MTOBEPXHOCTH.

Onpenenenne pabOTHl CHIIBI YOPYTOCTH IpPH TOABEME Tpy3a C HCIOJIB30BaHUEM
HETIOBIKHOTO U TTOIBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEI.

KonebarenbHoe nBmkenune. OCHOBHBIC XapaKTEPUCTHKU KOJCOAHWI: MEPUOM, 4YacTOTa,
aMIIuTyna. MareMaTudecKuid W MPYKUHHBIM MasTHUKH. [IpeBpaiieHue 5SHEpruu Ipu
K0JIe0aTeIbHOM JIBMKECHHH.

3aryxaromue Kojebanus. BeiHy)kneHHbIe KosieOaHus. Pe3onanc. MexaHW4YeCcKUe BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpoponbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MeXxaHHMYeCKUE BOJIHBI B TBEPIOM TeJle, CCHCMUYECKNE BOJTHBI.

3Byk. ' poMKOCTH 3ByKa ¥ BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

ook wndE

Habumonenne xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habutoienne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.

PacnpocTpanenue npoAoibHbIX U MONEPEUHBIX BOJIH (Ha MOJEIN).
Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuvie pabomut u onvimol.

™=

OnpezneneHue 4acTOThl U EpHOAA KoeOaHU MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenye 4acToThl U Ieproia KojeOaHui NpyKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Iepuojia KojeOaHWM MOJBEIIEHHOIO0 K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBHCUMOCTH Iepuoja KojeOaHUIl MPYKUHHOTO MasTHHUKA OT MAaccChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOAHUH TPy3a, MOJIBEIICHHOTO K HUTH, OT MacChl

rpysa.

OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh MEpUoJia KoJeOaHui NpyKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

. VI3mepeHune yckopeHusi CBOOOAHOTO MaJIeHHUS.

Paszle.ﬂ 10. DJieKTPOMArHUTHOE 10JI€ M 3JIeKTPOMATrHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE IOJIe. DJEKTPOMArHUTHbIE BOJIHBL. (CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBs3H.

DneKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosHoBBIE CBOMICTBA CBETA.

Jlabopamopnusie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3zpnen 11. CBeroBble siBICHHS.

JlyueBas Mopnenb cBera. Mcrounuku csera. lIpsmonuHeiiHOe paclpocTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. [lnockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

ITpenominienue cBeta. 3aKOH NpesnoMieHHs cBeTa. [loHOEe BHYTpeHHEEe OTpakeHUE CBETA.
Hcnoap30Banne MOIIHOTO BHYTPCHHET'O OTPAXKCHUSA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xox mydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA H
Teneckorna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.



Paznoxenne 6enoro cBera B criekTp. OnbiTel HetoToHA. Cl10KEHUE CTIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCcTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
IIpenomuenue ceera.
ONTUYECKUN CBETOBO/I.
Xon styueit B coOMparomei Junse.
XoJ1 Ty4deil B paccerBarolei JIMH3E.
[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIHH3.
[Tpunuun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.
10. Mogens riasa.
11. Paznoxenue 6emoro cBeTa B CIEKT.
12. Tlony4enue 6enoro cBera Npu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXKEHUSI CBETOBOI'O JIyda OT yIJjla MaJeHusl.
N3yueHne xapaKTepuCTHK U300pakeHUs MpeiMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIJla IPEJOMJIEHUSI CBETOBOIO Jiyda OT yrja MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».
[Toryuenue n300pakeHUIA ¢ TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpeznenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CUJIBI COOMpArOILEH JIUH3BI.
OnBITHI O PA3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITel MO BOCHPUATHIO IIBETa NPEIMETOB MPU HUX HAOIIOICHUU 4Yepe3 LIBETOBbIE
(UIBTPBIL.
Pa3zgen 12. KBaHTOBLIC SIBJICHUS.
OmnbiTel Pesepdopaa u ruranerapHast Mmozens atoma. Monens atoma bopa. Mcnyckanue n
norJomeHe ceera atoMoM. KBantsl. JIuneiuaTsie CEKTpBI.

PagunoaktuBHOCTE. Anbda, Oeta- u ramma-mznydeHus. CTpOCHHE aTOMHOTO spa.
Hyknonnas Mopens atoMHoro sjapa. M3zoromsl. PaanoaktuBHble mpeBpamienus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOT0 U MacCOBOIO YMCE. DHEPIrHsl CBS3U
aToMHbIX siaep. CBs3p Macchl W 3Hepruu. Peakinuu cuHTe3a W JeneHus saep. VctounHuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIyY€HUIN HA )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.
CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CHeKTpbl pa3aMyHbIX I'a30B.
CrnexTp BoaOpo/Ia.
HaGnronenue TpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUEHHH.
Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnwvie padbomut u onvimol.
1. HaOnroseHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3ITYUEHHUS.
2. HccrmemoBaHuwe TpeKOB: HM3MEpPEHHE HSHEPTHMHM YaCTUIBI IO TOPMO3HOMY IIyTH (110
¢dororpadusim).
3. H3mepeHne paaroakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENBEHO-0000IIAIOMIMK  MOJIYAb NpeJHAa3HAa4YeH JUIsl  cUCTeMaTH3aluu |
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.
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[Ipy wW3ydyeHHHM [aHHOTO MOAYJS pPEATU3YIOTCS M CUCTEMATHU3UPYIOTCS  BHJIBI
NESITEeIbHOCTH, Ha OCHOBE KOTOpBIX OOecreuumBaeTcs JOCTHKEHME IPEIMETHBIX W
MeTanpeIMETHBIX IJIaHUPYEMBIX pe3ynbTaToB o0yueHus, dbopmupyercs
€CTECTBCHHOHAY4YHasi TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAaHUS SBJICHUN
OpUPOABl W TEXHUKH, OBIAJCHUE YMEHHUSMH OOBACHATh (U3NUYECKUE SIBICHHS, MPUMEHSSA
II0JIy4YEHHBIC 3HAHUS, PEIIATh 3a7a4d, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.

[IpuHIMIIAIBEHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pasjelia pealus3yercs 3a CYET TOro,
YTO 00Yy4arolUecs BBIMOIHAIOT 3aJJaHUs, B KOTOPBIX UM IIPEUIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAaHHH pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUECKUE SBICHHUS
B OKpYXKarolllel IPUPOJE U IOBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METOIBI UCCICAOBAHUS (DU3MUYECKHUX SIBICHHM, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HaMOOJE€e BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, IPAKTUYECKOr0 MCIONb30BaHMUs Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IIPEBPALLCHUS U COXpaHEHMUSI BCEX U3BECTHBIX BU/IOB SHEpPrUHu.



ININIAHUPYEMBIE PE3YJIbTATBI

N3yuenne (pu3NKK Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa30BaHUS HANpPABICHO HA JOCTHIKECHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B pesynbrare w3yueHuss (UMK Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Y
oOyuatotierocst 6yayT c(hopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:
1) naTpHOTHYECKOT0 BOCTIMTAHUSI:
- IPOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hu3nyecKoit
HAyKH;
- LIGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXJEHHUU OOLIECTBEHHO 3HAUMMbBIX U STHYECKHX
npo6JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;
- OCO3HAHME BAKHOCTU MOPAIbHO-ITUUECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) 3cTeTH4ecKOro BOCTIUTAHMS
- BOCIIPUSTHE JCTETUYECKUX KauecTB (PU3NYECKON HayKu: e€ TapMOHHUYHOIO IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
- OCO3HAHME IEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IIO3HAHUS MHPA, OCHOBEI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpHI;
- pa3BUTHE HAYYHOH JTI0003HATEILHOCTH, MHTEPECa K UCCIIET0BATEIBCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H AIMOLMOHAJIBLHOIO 0JIArONOTYYHs:
- OCO3HAHHME LEHHOCTH 0e30MacHOro o0pa3a XHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ JIEKTPUUYECKUM U
TETUIOBBIM 000PYZOBAaHUEM B JOMAITHUX YCIOBHUSX;
- chopMHPOBAHHOCTh HaBBIKA pedIieKCHU, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TAaKOTO JKe
npaBa y APyroro 4ejJoBeKa;
6) TPY10BOr0 BOCIIUTAHHUSA:
- aKTUBHOE Y4YacTHUE€ B PELICHUM IPAKTUUYECKUX 3a4ady (B paMKax CeMbU, 00pa3oBaTEIIbHOMN
OpraHu3aIy, ropojia, Kpas) TEXHOJIOTHUECKON U COIMATbHOM HAIMPaBICHHOCTH, TPEOYIOIINUX B
TOM YHCJIe U GU3NICCKUX 3HAHUH;
- HHTEpEC K MPAKTUYECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) IKOJIOTMY€eCKOT0 BOCIIMTAHMS:
- OpUEHTAIUsl Ha TpUMEHeHHe (U3NYECKUX 3HAHWK Ui pelieHus 3afad B 00JacTH
OKpY’Kalomiel cpejbl, TUTAHUPOBAHUS MTOCTYIKOB M OIIEHKH WX BO3MOXXHBIX TOCIEICTBHUA IS
OKpY’Karollen cpebl;
- 0CO3HAHHE TTI00ATBHOTO XapaKTepa YKOJOTHIECKUX MPOOJIeM U ITyTel UX PEeIICHHUS;
8) aganTanuu K M3MEHSIIOIUMCS YCJIOBUSIM CONMAIbHOI U NMPUPOIHOI cpeabl:
- TOTpeOHOCTh BO B3aWMOJICHCTBUU TIPH BBIIIOJHEHUU WCCIIEOBAHUA M TMPOEKTOB (U3NIECKOM
HANPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;
- TIOBBIIIEHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IeATEIbHOCTB;
- IOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHMI, B TOM uucie (HOPMYITHPOBATH UJIEH, TTOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;
- 0CO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;
- TUTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUA;
- CTpeMJICHUE aHAIM3UPOBATh W BBISBISITH B3aMMOCBSI3H MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE€ C MCIIOJIb30BaHNEeM (DU3MYESCKUX 3HAHHIA;
- OLIGHKA CBOMX JCUCTBUM ¢ yUETOM BIMSHHUS HA OKPYXKAIOIIYIO CPETY, BOSMOXKHBIX TTI00ABHBIX
OCJIECICTBUM.



METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHUs mporpamMmbl 1o (hU3MKE Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs Y
oOyuarorierocst  OyayT  chOpMHUPOBaHBI MeTaNpeIMeTHbIe  Pe3yJIbTAaThl, BKIIOYAOIINE
MO3HABATEJIbHBIC YHHUBEpCAJIbHBbIE y4eOHBbIC JICHCTBUS, KOMMYHHUKATUBHBIC YHHBEpCAJIbHBIC
y4eOHbIE ICHCTBUS, PErYJIATHBHbBIC YHUBEPCATbHbIC yUCOHBIC ICHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AeicTBUSA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(UKAIMKU, OCHOBAHUS Il 0000IIeHUs u
CpPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUST B paccMaTpuBaeMblX (akTax, MJaHHBIX U
HAOJI0ICHUSX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3U MPU M3YyYCHUH (DM3HUECKUX SBICHUN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JIEAYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUMN, BbIIBUTATh
TUTIOTE3bI O B3aMMOCBSI3SX (PH3UYECKUX BEITHYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHOW (u3nueckod 3amauu  (cpaBHEHHE
HECKOJIbKUX BapUaHTOB pPELIEHUs, BbIOOp Haulosiee MOAXOJALIEr0 ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibckne 1eiCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECJIOXKHBIM (HU3UYECKUI
9KCIIEPUMEHT, HEOOJIbIIOE HCCeI0BaHne (PU3UUECKOTO SIBICHUS;

OIICHWBATh Ha MPUMEHHUMOCTH M JIOCTOBEPHOCTh HWH(MOPMAIHIO, TMOJYYCHHYI0 B XOJe
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOIIEHMST W BBHIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

IIPOrHO3MPOBATh BO3MOXKHOE JalibHENIIee pa3BUTHE (UBMYECKUX IIPOLIECCOB, a TaKkKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3jMuHble METOJIbI, HHCTPYMEHTHI U 3aMPOCHI NP MOUCKE U 0TOOpe MH(POpMAIIH
WIM JAHHBIX C YYETOM MpPEJIOKEHHOIN yueOHOoH pu3ndeckoii 3a1auu;

aQHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIIMIO PA3NTUYHBIX BUAOB U
dbop™m mpeacTaBIeHuUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYHO (OopMy TpenacTaBieHus UHOpMaUU U
WJUTIOCTPUPOBATH pelIaeMble 3a/1aud HECJIOKHBIMU CXEMaMH, JUarpaMMamu, HHOU rpadukon u
UX KOMOWHAIUSMU.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B Xo0Jie¢ 0OCYXIeHHusi ydeOHOro marepuaia, pe3ylbTaTOB JIadopaTOpPHBIX PabOT M TMPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/TaeMOW TE€Mbl W BBICKA3bIBAaTh WJICU, HAIICJICHHBIE HA
peleHne 3a7a4u U NoAepKaHue OIarokenareIbHOCTH OOIIEHHUS;

COTIOCTABJISITH CBOM CYXJCHUSI C CYXIEHUSMH JPYTUX YYaCTHUKOB JMANIOTa, OOHApPYXKUBATh
pa3nuyue U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

NyOIMYHO TPEJCTABNIATH PE3YNbTAaThl BBHIMOTHEHHOTO (DU3UYECKOrO OmbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHUMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaAIbHOH pabOThI MpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;

MPUHUMATH LEIH COBMECTHOW AESTENbHOCTHU, OPraHU30BbIBATH JEHCTBUS MO €€ JTOCTHUKEHUIO:
pacnpenensiaTb poyid, OoOCYXIaTh MPOIECCHI W PE3YJIbTaThl COBMECTHOW paboThl, 00001maTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;



BBINOJIHATH CBOIO YacTh padOThI, TOCTUTAsl KAYECTBEHHOTO pe3ysIbTaTa IO CBOEMY HalpaBJICHUIO
Y KOOPJIMHUPYSI CBOM IEUCTBUS C IPYTUMHU YI€HAMU KOMaH/bI;

OLICHMBATh KA4eCTBO CBOET0 BKJaJa B OOLIMI NPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJIbHble YUeOHbIE 1eliCTBHS

Camoopranu3anus:

BBISBIISITh TPOOJIEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHTYalUsX, TPEOYIOUMX Il PEIICHHS
(bu3nyecKkux 3HaHUM;

OPUCHTHUPOBATLCSA B PA3JIMUHBIX IMOAXOAAX ITPUHATUS pemeHm”I (I/IHI[I/IBI/II[yaHBHOG, IIPUHATHC
pelLIeHUs B IpyIe, IPUHATUE PEIIEHUH rpymnIoi);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1aui WM TIJIaHA UCCIIEIOBAHUS
C Y4éTOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBATh
[IpeJIaracMble BApUAHTBI PEILICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH MHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MECHEHHUS,

OOBICHSTH IMPUYIKUHBI JOCTHUKCHUA (HCIIOCTI/I)KCHI/DI) PE3YIbTATOB ACATCIbHOCTU, 1aBaTbh OLICHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCKTUBLBI B ACATCILHOCTDH (B TOM 4YHCJIC€ B XOJ BbIIIOJIHCHUA (1)I/I3I/I‘-I€CKOFO
UCCIICIOBAaHMST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHUTYallUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUAM;

CTaBUTh ce€0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCHU Ha HAayuyHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;

[IpU3HaBaTh CBOE MPABO HA OIIMOKY MPH pelieHnr GU3MYECKUX 33/1a4 WM B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE XK€ IPABO IPYIrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 kJiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:
UCITOJIb30BaTh TOHATHA: (U3NYECKHE M XMMHUYECKHUE SBIECHUS, HAOIIOJCHUE, SKCHEPUMEHT,
MOJieJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemiecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMUECKOE JBI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, paBHOJAEHUCTBYIOIIAs cuia, JedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
paznmuuate siBneHus (auddysus, TEnIoBoe IBWKEHHWE YAaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBMKEHHE, MHEPIHs, B3aUMOJEHCTBHE Tell, paBHOBECUE TBEPABIX
TEeJ C 3aKpeIVIEHHON OCBhIO BpAlleHUs, Mepeaada JaBiIeHUs] TBEPAbIMU TellaMH, )KMJIKOCTSIMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIAaBaHUE Tel, MPEBpALeHUs MEXaHWYeCKOH SHEepruu) mo
ONMCAHUI0O HUX XapaKTEepPHBIX CBONCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
dusuueckoe sBICHUE;
pacro3HaBaTh TNPOSIBICHHE H3YYEHHBIX (DU3MUECKUX SIBJICHMHM B OKpYXAlOUIeM MHpE, B TOM
yuciae (U3NYecKue SBICHUS B NPUPOJAE: NMPUMEPHI IBMKEHUS C PA3IUYHBIMH CKOPOCTSIMH B
KMBOH W HEKWBOW NpPUPOZAE, ACHCTBHE CHIIBI TPEHUS B TPHPOJE W TEXHHKE, BIHMSHUE
aTMOC(EepHOTro JaBJCHUs Ha JKMBOM OpraHu3M, IUIaBaHUE PbIO, phIYard B Tele 4YesoBeKa, Mpu
TOM MEPEeBOJUTh MPAKTHUUECKYIO 3aJadyy B Yy4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUIH;
ONKCHIBATh M3YyYEHHBIE CBOICTBAa Tel M (PU3MYECKHE SBJICHUS, HCHOJIb3Ys (QU3NYECKUe
BEJIMYMHBI (Macca, 00BbEM, MIJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbD,



CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHa TPEHHs, AaBlieHHe (TBEPAOrO Tema, KHUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PPHIMEHT TOJIE3HOTO JIEHCTBHS MEXaHW3MOB, KMHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
OpU ONHCAHUM TMPABWJIBHO TPAKTOBaTh (PU3UYECKUII CMBICI HCIHOJB3YEMBIX BEJIMYUH, HX
0003HAUCHHSI U EMHUIBI (PU3NUECKUX BEIMYUH, HAXOTUTH (OPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
bu3nYeCKyI0 BEIHUUHY C JAPYTUMU BEIMYMHAMHU, CTPOUTH I'padUKU HU3y4EHHBIX 3aBHCHUMOCTEH
(bU3HYECKUX BEIINYHH,

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKUE SIBJICHUS M TIPOLECCHI, HCIOJb3Yys IpaBHiia
CJIOKEHMSI CHII (BJI0JIb OJHOM MpsiIMOI), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS! MEXaHMYECKON
SHEPTUU, MpHU O3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (U3NYECKUE SIBICHUS, MPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NPUUMHHO-CJIE/ICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpPOM Ha 1—2 M3y4YEeHHBIX CBOWCTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7mauu B 1—2 JEWCTBUS, MCIOIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢dbusnyecKkne BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATH (PU3UUECKUE BEINMYHHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JTaHHbIe, HEOOXOJWMMBbIE MJIi peUIeHHs 3aJlady, OLIEHHWBATh PEATHCTUYHOCTh TMOJYy4YEeHHOM
(U3UYECKON BEJIMYUHBIL;

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEUIMTh MpPU MOMOIIM (PU3HMUECKUX METONIOB, B
ONMCAHUU UCCIIEJJOBAHMS BBLACIATH IPOBEPSIEMOE IPEAINONOKEHNE (TUIOTE3Y), pa3iaudaTh U
UHTEPIPETUPOBATH MMOTYYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B XOJ€ OIMbITA, JeTIaTh BHIBOIBI
II0 €ro pe3yJbTaTam;

MPOBOAMTH OIBITHl [0 HAOMIOIEHUIO (PU3NYECKUX SIBICHUNW WM (PU3NYECKHX CBOWCTB Te:
(dopMynHpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONBITa U (DOPMYITHPOBATH BHIBOIBL;

BBINIOJIHATh TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00BEMa, CHIBI U
TEMIEPATYpPhI C UCIOJI30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIUYMHBI OT JpPYyrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BpPEMEHHU JIBUKECHHUs Teja, CHJIBI TPEHHUS CKOJBbKEHHUs OT Beca Tejla, KauecTBa 0OpaboTKU
MOBEPXHOCTEN T€lI U HE3aBUCHMOCTH CHJIBI TPEHHUS OT IJIOLIAJAM CONPHUKOCHOBEHHUS TeJl, CHUJIbI
YIPYroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKHBAIOMIEH CHIIBI OT 00bEMa MOrpYKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUHN IJIaBaHMs Tell, YCIOBUH paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOIO MCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOH
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BHUJAE MPEUIOKEHHBIX TaOMUI] W TpaduKOB, NenaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEITUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJOTO TeENla, CUja TPEHUS CKOJIBKEHHUS, JIaBJICHHE BO3/yXa, BBITAIKUBAIOLIAs CHUIIA,
JeMCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJI0, KOOPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl MPeIOKEHHOM WHCTPYKLMHU: TPU BBIOJHEHUH H3MEpEeHHH coOupaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISTH 3HAYCHHE NCKOMOW BEITMYUHBI;

co0JI0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM;
yKa3bIBaTh TIPUHIMITEI JIEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIMECS COCY/Ibl, OAPOMETp, pbluar, MOJABHKHBIA M HEMOABUKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;



XapaKTepU30BaTh TMPHUHIMIIB JCHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
omopoil Ha WX onucaHus (B TOM YHCIE: TMOIIMITHUKHA, YCTPOWUCTBO BOJOIPOBOJA,
TUAPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETpP), HCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUH W HEOOXOoAWMbIC (PU3HUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS
bu3HYECKUX 3HAHUH B MOBCEAHEBHON KU3HU /ISl 00eCTieueHUsT 0€30TacCHOCTH MPU OOPAIEHUH C
npudopaMyd U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHECHHs 37I0POBbsI M COOJIOJICHUS HOPM
AKOJIOTMYECKOTr0 MOBEJAEHHUS B OKPYKAIOLLIEH CPEJIE;

OCYIIECTBIISATh OTOOP MCTOYHUKOB HWH(pOpManuu B VHTEpHETE B COOTBETCTBUU C 3aJIaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMUXCA 3HAHUM M IYTEM CPABHEHUS PA3ITUYHBIX
HMCTOYHHMKOB BBIICIATH MH(GOPMAIUIO, KOTOpas SBISETCS IMPOTHUBOPEYMBON HMIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh TMPU  BBIMOJHEHWHW YYEOHBIX 3aJIaHUM HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3MYECKOTO COACpIKAHMSI, CIPABOYHBIC MAaTEpUANBI, pecypchl cet VIHTEpHeT, BIIAJCTh
npuéMaMy KOHCTICKTHPOBAHUsSI TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMH W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE 2—3
HUCTOYHUKOB WHPOpMAIUU (U3HUECKOTO COJICP)KAHUsS, B TOM YHUCIIC MyOJUYHO JeNaTh KpaTKue
COOOILEHUsI O pe3ysbTaTax MPOEKTOB WM Y4YEOHBIX HCCIECJOBAHHUM, MPU STOM TPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHSATUHHBINA ammapar Kypca (QU3WKH, COMPOBOXKIATh BBICTYIUICHHE
Mpe3eHTAlNEN;

MIPU BBIMOJHEHUN y4E€OHBIX MTPOCKTOB M MCCIIEOBAHUN paclpeesTh 00s3aHHOCTH B TPYIINE B
COOTBETCTBUM C IIOCTAaBJICHHBIMH 3aJadyaMK, CJCIUTH 3a BBIITOJHCHHEM IIJIaHA JEHCTBUH,
aJIcKBaTHO OILICHMBATh COOCTBEHHBIM BKJaJ B JEATEIbHOCTH TPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K kxoHuy oOyuenus B 8 kJacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAUIMYECKHE M aMOp(Hble Tena, HACHIILCHHBIH U
HEHACBIIIEHHbIN TMap, BIAXKHOCTh BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM
JBUTATEIb, DJJEMEHTAPHBIA JJIEKTPUYECKUN 3apsill, DJIEKTPUYECKOE TII0J€, IPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MArHUTHOE TI0JIE;
pa3nnyath sBJIEHUS (TEIJIOBOE pacIIUpEeHUe U cxKaTue, Tervlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KANWJUISIPHBIE SIBICHUS, WCIApeHUEe, KOHAECHCAllMd, IJIaBJI€HHUEe, KPUCTAILIM3AIUSL
(oTBepAeBaHUE), KHUIIEHHE, Teronepesaya (TemIoNpOBOJIHOCTb, KOHBEKIHs, H3IIyuyeHHe),
AIIEKTpU3allisg Tel, B3aUMOJECHCTBHE 3apsoB, JCHCTBUS 3JIEKTPUUYECKOrO TOKa, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOIO IOJIS HA NPOBOJHUK C TOKOM,
AIIEKTPOMAarHUTHasT MHIYKIMS) 1O ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;
pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUHM B OKPYXAIOUIEM MHpE, B TOM
qucie GU3nYecKre SBJICHUs B IPUPOE: TOBEPXHOCTHOE HATSDKEHUE M KalMUISIpHBIC SIBJICHUS B
IpUpPOJiEe, KpUCTAIBl B IpUpoje, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, JJIEKTPUUYECKHe ABIECHHs B aTMoc(depe, 2IeKTPHUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMJu, Apei( MOIIOCOB, POJIb MarHUTHOIO TOJS JJIst
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, TIPU 3TOM NEePEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUI;
ONHUCBHIBATh M3YYCHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHsi, KOJIMYECTBO TEIUIOTHI, YAelbHasl TeMI0EMKOCTh
BEIIECTBA, YJAEJIbHAs TEIUIOTA IUIABJICHMs, YyJelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas



TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA(PQUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OJJIEKTPUUYECKUH 3apsl, cuUiIa TOKa, 3JIEKTPUUECKOe
HaNpsOKEHUE, COMPOTHBIEHUE MPOBOJHHMKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, paboTa M
MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA), NP ONUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUNA CMBICI
UCTIOJIb3YEMBIX BEJIWYHH, 0003HAYECHUS U eTUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOILME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3UYECKHUX BEINYMH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHMS U IPOLIECCHI, MCIIOJb3Ysl OCHOBHBIE
II0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHLIUII CYIEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsja, 3akoH OMa ajs yyacTKa LelH,
3akoH Jxoyns—JIeHlla, 3aKOH COXpaHEHHUs DSHEPrud, IIPpU ITOM J1aBaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BbIPAYKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HMPUYMHHOCIEACTBEHHBIE CBS3U, CTPOMTH
o0BbsicHeHHEe U3 1—2 JIOTMYECKUX HIaroB ¢ OMOpoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a7aud B 2—3 JCWCTBUS, MCIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JAHHBIX JUIA PEHICHUS 3a/Ja4yd, BBIOMPATh 3aKOHBI W (OPMYIIBL,
HeoOXoauMble il €€ pellieHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJIyY€HHOE 3HAUYEHUE
(¢u3nYECKOIl BETMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIJIEISATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUS, A€1aTh BIBObI;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX CBOWMCTB TeEl
(KanuJUIApHBIE SIBJICHMS, 3aBHUCHUMOCTb JIaBJIEHUs BO3JyXa OT ero o0béma, TeMmepaTyphl,
CKOPOCTH IIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpU U3IYyYEHUM OT IBeTa H3JIydaroulei
(morsjomarNei) NOBEpXHOCTH, CKOPOCTb HCHAPEHHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3aLMs Tel U B3aUMOJECHUCTBUE AJIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHICTBUE TOCTOSHHBIX MAarHUTOB, BU3yaJW3allsl MAarHUTHBIX MOJEH MOCTOSIHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O TOJS Ha NPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  9JIEKTPOJBUIATENl  IOCTOSHHOIO  TOKa):  (OPMYJIHPOBAaTH  MpOBEpsieMble
MPEJOJIOKEHNS, COOMpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO O0OpYAOBaHMUS, OINUCHIBATH XOJ
OTBITa U POPMYJIUPOBATH BHIBOJIBI;

BBITNOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa, CHUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKUX BEIUYMH,
CpPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKOH BETMYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTb CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAJU TOTIEPEUYHOI0 CEUYEHUs U YAEIBHOIO COIPOTHUBIIEHUS BELIECTBA IIPOBOJHMKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HAINpsDKEHMs Ha MPOBOJHUKE, HCCIEeI0BaHUE
[OCJIEI0BATEIbHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBAThH
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIIEAYs NPEI0KEHHOMY IUIaHY,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBHCUMOCTH B BHUJAE TaONUIl U TpaduKoB, JenaTh
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3NUYECKUX BEIWYHMH (yAelbHas TEIIOEMKOCTh BEIECTBa,
COMPOTUBIIEHUE MPOBOJHMKA, padoTa M MOIIHOCTHh JJIEKTPUYECKOI0 TOKAa): IUIAHUPOBATH
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIE€Ays MPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BETMUNHBI,

co0JTI0/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMICTB C
OMOpOl Ha MX OMNMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIIEHUS JOMOB, 'MTPOMETp, MapoBas



TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKOH SHEPrHH, SJIEKTPOOCBETUTEIILHBIC
MpUOOPBI, HAarpeBaTeIbHBIC SJIEKTPONPHOOPHI (MIPUMEPHI), AIEKTPUUECCKUE MPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), HWCIHOJb3ys 3HAHUS O CBOMCTBAax
buznyecKux sIBICHUN U HEOOX0AUMBbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM H
CXeMaTUYHBIM pHUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI ANEKTPHUECKUX
Heneil ¢ mocjaen0BaTeNIbHBIM U NapajuIeIbHBIM COSTUHEHUEM 3JIEMEHTOB, pasfinyasl yCIOBHBIC
0003HAUEHHSI FTIEMEHTOB JIEKTPUYECKHX IIETICH;

MPUBOJIUTH MPUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPAKTUYECKOro HCIOIb30BaHUS
(du3nUecKrux 3HAHUH B MOBCEIHEBHOW KHU3HM Il 0O0ecTIiedeHns: Oe301IaCHOCTH TP 0OpaIeHUH C
npubopaMyd U TEXHUYECKUMHU YCTPOWCTBAMU, COXPAHEHHs 370POBbS M COOJIIOJIEHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPY’KaIOILEH Cpele;

OCYIIECTBIISITh MOMCK HHpOpMAIMK (PU3UUECKOr0 coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMCIOIIMXCA 3HAHUM M TyTéM CpPaBHEHUS JIOTIOJIHUTENIBHBIX HCTOYHMKOB  BBIJCISATH
nH(pOpMaLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI ITU MOXKET ObITh HEJOCTOBEPHON;
UCTIOJB30BaTh TIPU  BBIIIOJHEHWM YYEOHBIX 3alaHUil  HAayYHO-TIOMYJSIPHYIO JINTEPATypy
busznyecKkoro coaep:KaHus, CIOpPaBOYHBIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIAJETh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPaTKUE YCTHBIE co0OmeHus, 0000mas nadopmauio
U3 HECKOJBKUX MCTOYHHKOB (PU3UYECKOTO COJEP>KAHUS, B TOM UYUCIE MYOJIUYHO MPEACTABIATh
pe3yabTaThl TPOEKTHOM WJIM HCCIIEAOBATENLCKOW JIEATENBHOCTH, MpPU OSTOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYCHHBINH MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKAATh BBHICTYIIICHUE
MPE3EHTALUEH;

IPU BBIMOJIHEHUN Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUM (PU3NYECKUX MPOIECCOB PACHPEEIITh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHHU C IMOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 32 BHIMIOJIHEHUEM
IJIaHa JEeUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIA BKJIaa B
NeSITeIbHOCTh  TPYIINBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE  B3aUMOJCHCTBUE, MPOSIBIISA
TOTOBHOCTb pa3pemiaTh KOH(PIUKTHL.

K xoHny oOyueHus B 9 kJjacce npeJMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:
MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXAHUUYECKOTO JIBUKECHMUSI, negopmanus (ynpyras, IUTaCTHYECKas), TpEHHE,
LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HTHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, HIKalda 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl MCIyCKaHMUs M IMOTIJIOUIeHus, anbda, Oeta- u
ramma-u3JIy4eHus, U30TOIbl, IepHast YHEPreTHKA;
pa3nuyath  siBIE€HUS (paBHOMEPHOE U  HEpaBHOMEPHOE NPSMOJMHEHHOEe  JBH)KEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE [JBU)KEHUE, CBOOOJHOE MAaJCHHE TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KoJeOaTelbHOe
JIBUKEHHE (3aTyxarollMe U BbIHYXKICHHbIE KoJeOaHMsI), pPE30HAHC, BOJHOBOE JIBHKEHUE,
OTpaXEHHE 3BYKA, IPSIMOJMHENHOE pacHpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, pa3jokKeHHe OeJ0oro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPAJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JJAaHHOE (PU3UUECKOE SBICHUE;
pacro3HaBaTh IPOSIBICHHWE H3YYEHHBIX (U3NYECKUX SIBICHUN B OKpYy)KamolleM Mupe (B ToM
yucie (usnueckue sBICHHUS B NMPHUPOJE: MPUIMBBI U OTIUBHI, JABWXKeHHE IulaHeT CoIHEYHOH



CUCTEMBI, PEAKTHUBHOE JIBUJKEHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAaMH, 3XO, I[BETa Te€Jl, ONTHYECKHE SIBICHUS B
npupoje, OWOIOTHYeCKOe JCWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHYECKHE JYy4M, paJAHOaKTHBHOE
U3JIyYEHUE NPUPOJHBIX MMHEpAJIOB, JCHCTBUE pPAJUMOAKTUBHBIX H3JIyYEHUN HA OpraHUu3M
YeJI0BEKa), IIPU 3TOM IEPEeBOJUTh MIPAKTUYECKYIO 3a/1auy B y4eOHYI0, BBIJCIATh CYLIECTBEHHbIE
CBOICcTBa (IpU3HAKN) PU3NICCKUX SBICHUI;

ONKCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS, HCIONb3YsS (QU3NUECKue
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAs: CKOPOCTh Tejla IPU HEPABHOMEPHOM JBMKEHHUH, YCKOPEHUE,
nepeMeleHue, MyTh, YyIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YINPYIOCTH, CHJIA TSXKECTH,
YCKOpEHHE CBOOOJHOTO TMAjeHHUs, BEC Tella, MMITYJIbC Tela, MMITYJIbC CHJIBI, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHIHAIbHAsI SHEPIUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAsl 3HEPIUs, IOJIHAs MeXaHW4ecKas
SHeprus, Mepuo] M dYacroTa KoieOaHWi, AJMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeib IPEIOMIIEHMSI CPElbl), NP ONHCAHUM IPABUIBLHO TPAKTOBATh
(Gu3n4ecKuil CMbICI UCHOJIb3YEMBbIX BEJIIMYMH, O0O03HAYEHUS U €AMHUIIBI (GU3NYECKUX BEJIUYHUH,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JaHHYIO (PU3MUECKYIO BETMYMHY C IPYTHMHU BEIMYMHAMH,
CTPOUTH I'papUKU U3YYEHHBIX 3aBUCUMOCTEH (PM3UUYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (QPU3NYECKUE SIBJIECHUS U MPOLECCHl, HCMIOIb3Ysl 3aKOH
COXpPaHEHMsI SHEpPIruH, 3aKOH BCEMHPHOrO TATOTEHUs, NMPUHLMUII CYHNEPHO3ULMU CHJI, NPUHLIUI
oTHOcUTeNlbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI
OTpPaKEHHsI U MIPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHMs 3apsiI0BOTO M MACCOBOIO YHUCEN MpHU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTHYECKOE BbIPAXKECHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOICTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYyallui
PAaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATH HNPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHNE M3 2—3 JIOTMYECKUX IIaroB € OMOpPOW Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4M (ONMUpPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (GopMyIibl, CBs3bIBarOIIME (U3MUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3aJauu
3alMChIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIOIIME WJIM M30BITOYHBIE JaHHbBIE, BHIOMPATH
3aKOHBl W (OPMYJbI, HEOOXOAMMBIE MJISi peIIeHUs, MPOBOAUTH PACUYETHl U OLEHHUBATH
PETUCTUYHOCTD TOJTYYEHHOTO 3HaYEHUS! (PU3NUECKON BETMUHHBI;

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENIOJIIOKEHUE, OLEHUBATh
IIPABWIBHOCTh IMOpsJKA IIPOBEJEHUS MCCIENO0BaHUA, J€aThb BbIBOJABI, HWHTEPIPETUPOBATH
pe3ysbTaThl HaOII0IEHNUHN U OIBITOB;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tem
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpHUoaa
KoJIeOaHUH MPYKUHHOT'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMILTUTYIBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEWHOE pacipoCTpaHEHUE CBETA, Pas3sIoKeHHE OesIoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB M300paXK€HUS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolei JI1H3e, Ha0MI0AeHUE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyAOBaHUS, OMUCHIBATH X0
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOTUMOCTH CEpUI0 MPSMBIX HM3MEPEHUH, ONpenelss cpelHee 3HayeHHe
u3MepsieMoil BennuuHbl ((POKycHOE paccTosHHE coOHparoleil JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNbLHOr0 Ipudopa);

MIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DHU3MUECKUX BEJIMYUH C MCIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JBIKEHHM 0e3 HayalbHOU
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaXKEHMsI CBETa OT yrja MaJeHus M yIja NpeJoMIIEHUS OT yIyla NaJeHHs): IJIaHUPOBATh



UCCIIEIOBaHHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3Y/IbTAThl MOIY4EHHOU
3aBUCUMOCTH (PM3MYECKMX BEJIMYMH B BHUAE TaOiuL U TIpaduKOB, JenaTh BBIBOJBI 110
pe3yibTaTaM MCCIICI0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (GU3NUYECKUX BEIUUYMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
IIPpY PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOJHOrO MaJeHusi, >KECTKOCTh IPYXKHHBI,
KO3(QULMEHT TPEeHUsI CKOJIbXKEHUs, MEXaHWdeckas paboTa M MOILHOCTb, 4acTOTa U IEPUOJ
KOJICOAHWH MaTeMaTHYeCKOTr0 M MPYXHUHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparoeit
JMH3BI, PaJUOAKTUBHBIA (DOH): IUIAHUPOBATh W3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUs, CIIEAys NPEIJI0KEHHON NHCTPYKIMHU, BBIYUCIIATH 3HAYECHUE
BEJIMYMHBI M aHAJIU3UPOBATh IIOJIYYCHHBIE DPE3YJIbTaThl € YYETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHHU;

co0uIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM 000pYI0BaHUEM;
pa3nuyaTth OCHOBHBIE TNPU3HAKUM M3YYEHHBIX (DU3MYECKHX MOJEJCH: MarepuanbHas TOYKa,
abCOoJIIOTHO TBEPJIOE TEJIO, TOUEUYHBIM UCTOUHHMK CBETA, JIy4, TOHKAs JMH34a, IUIaHeTapHas MOJEIb
aTOMa, HYKJIOHHAs MOJICJIb aTOMHOTI'O SPa;

XapakTepu3oBaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, NATUMKHU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 53XO0JIOT, OYKH, IepucKor, ¢oTroammnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOWCTBAaX (PU3MUYECKHUX
SBJICHUN U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKM HW3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKMX IPOLIECCOB MpPHU pPEUIeHHH ydeOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl IOCTPOCHUS M300paKeHUH B TUIOCKOM 3epKajie 1
cobuparoniei JIMH3e;

NPUBOINUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON KM3HU I o0ecredeHns: 6e3011acCHOCTH ITpU 00palleHuH ¢
npuOopaMyu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJAEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISITh MOMCK MHPOpPMAUU (PU3NYIECKOro conepkanust B MIHTEpHETe, caMOCTOSITEIHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh IYTH OIpPEAETICHUs JOCTOBEPHOCTH IOJIy4YEHHOH
MH(pOpMallK HAa OCHOBE UMEIOIINXCS 3HAHUH U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh TPU  BBINOJHEHWM Y4YeOHBIX 3aJaHUl HAay4HO-MOMYJSIPHYIO JIUTEpaTypy
¢u3nyecKoro cojaep:KaHMs, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu WHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOr0 COJAEp)KaHUs, MyOIMYHO NPEICTaBIATh PE3YyIbTaThbl
IIPOCKTHOM WM HCCIEN0BATEIBCKOW NEATEIBHOCTH, IIPU OTOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesna (U3MKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No Nzyuaemsrii pazaen, | Komumuect |  DnekrponHbIe (IU(POBBIE) 00pa3oBaTEIbHBIC
n/n TeMa BO 4acoB pecypcsl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEro MHPa
1.1 | ®usuka - HayKa O 2 [[bubmuoreka ITOK https://m.edsoo.ru/7f416194
IPUPO/IC https://resh.edu.ru/subject/lesson/2603/start/]]
1.2 | ®usuueckue 2 [[bubmuoreka ITOK https://m.edsoo.ru/7f416194
BEJTMYMHBI https://resh.edu.ru/subject/lesson/2602/start/]]
1.3 | EcrecTBeHHOHAYYHBIi 2 [[bubmuoreka ITOK https://m.edsoo.ru/7f416194
METOJI TO3HAHHS https://resh.edu.ru/subject/lesson/1526/start/]]
Wroro no pazueny 6

Pa3nes 2. [leppoHavyajbHbIE

CBECJICHHUSA 0 CTPOCHUM BEIICCTBA

2.1 | CtpoeHue BemiecTBa 1 [[bubauoreka [IOK https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1533/start/]]
2.2 | [IBwxkenue u 2 [[bubauoreka [IOK https://m.edsoo.ru/7f416194
B3aMMOJICHCTBHE https://resh.edu.ru/subject/lesson/1534/start/]]
HqacCTHUI[ BEUICCTBA
2.3 | ArperarHsie 2 [[Bubnuoreka ITOK https://m.edsoo.ru/7f416194
COCTOSIHUS BEIIIECTBA https://resh.edu.ru/subject/lesson/1532/start/]]
Wroro no pasgeny 5
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 | MexaHu4eckoe 3 [[Bubnuoreka ITOK https://m.edsoo.ru/7f416194
JIBHOKCHHUC https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/ 1]
3.2 | Unepuus, macca, 4 [[bubmuoreka [IOK https://m.edsoo.ru/7f416194
IUIOTHOCTH https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2974/start/]]
3.3 | Cuna. Bunsl cun 14 [[Bubmuoreka ITOK https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/2599/start/]]
Wroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

4.1 | JlaBnenwue. [lepenaua 3 [[bubmuoreka [TOK https://m.edsoo.ru/7f416194
JIaBIICHUS https://resh.edu.ru/subject/lesson/2971/start/ ]]
TBEPABIMU TEJIaMHU,

KUAKOCTSAMHU U I'a3aMH
4.2 | JlaBieHHE KUIKOCTH 5 [[bubmuoreka [IOK https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/]]

4.3 | AtmMocdepHoe 6 [[bubmuoreka [1OK https://m.edsoo.ru/7f416194
JIaBIICHHE https://resh.edu.ru/subject/lesson/1535/start/

https://resh.edu.ru/subject/lesson/2969/start/]]

4.4 | JleficTBHE KHIKOCTH 7 [[bubmuoreka [TOK https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2603/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2602/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1526/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1533/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1534/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1532/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2974/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2971/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://m.edsoo.ru/7f416194

W rasa Ha https://resh.edu.ru/subject/lesson/2968/start/
NOrpyXEHHOE B HUX https://resh.edu.ru/subject/lesson/2967/start/
TEJO0 https://resh.edu.ru/subject/lesson/2966/start/]]
Uroro no pazgeny 21
Pasznea S. Pa6ora u MmomHoCTh. JHEprus
5.1 | PaGora 1 MOIIHOCTH 3 [[bubmauoreka [IOK https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2965/start/ 1]
5.2 | [IpocThie MEXaHU3MBI 5 [[bubmauoreka [IOK https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2596/start/]]
5.3 | Mexanuueckas 4 [[bubmauoreka [IOK https://m.edsoo.ru/7f416194
SHEPrUs https://resh.edu.ru/subject/lesson/25https://resh.e
du.ru/subject/lesson/2964/start/97/start/
https://resh.edu.ru/subject/lesson/3125/start/]]
Wroro no pazueny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME
8 KJIACC
Ne N3yuaemslii pasznen, Komugecr | DnexrpoHHbIE (ITUPpPOBBIE) 00pa3oBaTEIbHbIC
n/m TEMAa BO 4aCOB PeCYpPChI
Pa3znen 1. TensioBble siBJIeHUSI
1.1 | CrpoeHnue u cBOIicTBa 7 [[Bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
BEIIIECTBA https://resh.edu.ru/subject/lesson/2987/start/ 1]
1.2 | TemioBbIie MPOLIECCHI 21 [[Bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/]]
Hroro no paszneny 28

Pa3nes 2. DieKTpuYecKHe H MATHUTHBIC SIBJICHHSA

2.1 | DnexTpuuecKue 7 [[bubauoreka [IOK https://m.edsoo.ru/7f4181ce
3apsinbl. 3apsHKeHHbBIE https://resh.edu.ru/subject/lesson/2983/start/
TeNa U uX https://resh.edu.ru/subject/lesson/1540/start/
B3aUMO/ICHCTBHE https://resh.edu.ru/subject/lesson/2592/start/]]

2.2 | TlocTostHHBII 20 [[bubauoreka [IOK https://m.edsoo.ru/7f4181ce

BHCKTpI/I‘IeCKI/Iﬁ TOK

https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/]]



https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2967/start/
https://resh.edu.ru/subject/lesson/2966/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2965/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2596/start/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/lesson/25https:/resh.edu.ru/subject/lesson/2964/start/97/start/
https://resh.edu.ru/subject/lesson/25https:/resh.edu.ru/subject/lesson/2964/start/97/start/
https://resh.edu.ru/subject/lesson/3125/start/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2987/start/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/

2.3 | MaruuTHbIE SIBIICHUS 6 [[bubmuoreka ITOK https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/2587/start/ 1]

2.4 | DiekTpoMarHuTHast 4 [[bubmuoreka ITIOK https://m.edsoo.ru/7f4181ce

WHTYKIHSI https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3009/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3132/start/ 1]

Wroro no pazueny 37

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO 68

YACOB I10 ITTPOTPAMME

9 KJIACC

No N3yuaemsrii pazuen, Komnyect | Dnexrponnsie (iudpoBbie) 00pa3oBaTeIbHbIC

n/n TeMa BO 4acoB pecypchl

Pa3zgen 1. Mexannueckue siBJICHUA

1.1 | Mexanudeckoe 10 [[bubmauoreka LIOK https://m.edsoo.ru/7f41a4a6

JIBIKEHHUE U CIIOCOOBI https://resh.edu.ru/subject/lesson/3127/start/

€ro OIHCaHUs https://resh.edu.ru/subject/lesson/3128/start/
https://resh.edu.ru/subject/lesson/2977/start/
https://resh.edu.ru/subject/lesson/3129/start/]]

1.2 | BzaumopelicTBue Te 20 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/2976/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/3025/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/2975/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3023/start/ 1]

1.3 | 3aKOHBI COXpaHEHUS 10 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/1542/start/ 1]

Hroro no paszneny 40

Pa3zgen 2. MexannuecKune KOJe0aHUA U BOJHBI

2.1

Mexannueckue
KOJIEOaHU

7

[[bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3018/start/]]

2.2

Mexannueckue BOJIHBI.

3ByK

[[bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/3013/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3016/start/]]

Uroro no pazgeny

15

Pa3nen 3. DieKTPOMArHNTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnexTpomaruuTHOE

\ 6

| [[Bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3009/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3132/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3127/start/
https://resh.edu.ru/subject/lesson/3128/start/
https://resh.edu.ru/subject/lesson/2977/start/
https://resh.edu.ru/subject/lesson/3129/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/2976/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/3025/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/2975/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3023/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/1542/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/3013/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://m.edsoo.ru/7f41a4a6

oJie U https://resh.edu.ru/subject/lesson/3010/start/
AJIEKTPOMArHUTHbBIE https://resh.edu.ru/subject/lesson/3008/start/
BOJIHBI https://resh.edu.ru/subject/lesson/2584/start/]]
Wroro no pazueny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
4.1 | 3akoHbBI 6 [[bubmauoreka [IOK https://m.edsoo.ru/7f41a4a6
pacrpoCTpaHCHHS https://resh.edu.ru/subject/lesson/3007/start/
CBeTa https://resh.edu.ru/subject/lesson/1543/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/3005/start/ ]]
4.2 | JIuH3bI U ONITHYECKUE 6 [[bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
pUOOPHI https://resh.edu.ru/subject/lesson/3004/start/
https://resh.edu.ru/subject/lesson/3003/start/
https://resh.edu.ru/subject/lesson/3001/start/]]
4.3 | Pasnoxkenue 6eoro 3 [[bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
CBETa B CIICKTP https://resh.edu.ru/subject/lesson/3000/start/
https://resh.edu.ru/subject/lesson/2583/start/
https://resh.edu.ru/subject/lesson/2581/start/]]
Htoro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 | Ucniyckanue u 4 [[bubauoreka LIOK https://m.edsoo.ru/7f41a4a6
MIOTJIOIIEHHUE CBETA https://resh.edu.ru/subject/lesson/2996/start/
aTOMOM https://resh.edu.ru/subject/lesson/2995/start/ 1]
5.2 | CTpocHHE aTOMHOTO 6 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
sapa https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/1544/start/]]
5.3 | SlnepHble peakiyu 7 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/1544/start/
https://resh.edu.ru/subject/lesson/2994/start/]]
Hroro no pazneny 17

Pasnen 6. [loBTOpHTEIbHO-00001IAKO NI

MOAYJIb

6.1 | [ToBTOpeHUE U 9 [[bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
00001eHue https://resh.edu.ru/subject/lesson/1545/start/
COZIepKaHUs Kypca https://resh.edu.ru/subject/lesson/2993/start/
¢busuku 3a 7-9 kiace https://resh.edu.ru/subject/lesson/2580/start/

https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/2991/start/]]

Hroro no paszueny 9

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3008/start/
https://resh.edu.ru/subject/lesson/2584/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3007/start/
https://resh.edu.ru/subject/lesson/1543/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/3005/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3004/start/
https://resh.edu.ru/subject/lesson/3003/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/3000/start/
https://resh.edu.ru/subject/lesson/2583/start/
https://resh.edu.ru/subject/lesson/2581/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/2996/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/1544/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/1544/start/
https://resh.edu.ru/subject/lesson/2994/start/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/lesson/1545/start/
https://resh.edu.ru/subject/lesson/2993/start/
https://resh.edu.ru/subject/lesson/2580/start/
https://resh.edu.ru/subject/lesson/2992/start/
https://resh.edu.ru/subject/lesson/2991/start/

KPUTEPUU U HOPMbI OLIEHUBAHUS NTPEJMETHbBIX PE3YJBTATOB
OBYYAIOIIUXCH 31IP 1O ®PU3UKE
OLIEHKA IMTMCbMEHHbBIX KOHTPOJIbHBIX PABOT
OtMmeTKka «5» cTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO IOJHOCTHIO 0€3 OIMOO0K U HEJJOUETOB.
OtMmeTKka «4» cTaBUTCA 3a pabOoTy, BBINOJIHEHHYIO MOJHOCTHIO, HO TMPU HAJUMYMU B HEW He Ooree
OJIHO HerpyOOi OMOKHU M OJHOTO HeAo4ETa, He Oosiee TPEX HET0UETOB.
OtrMmeTKka «3» CTaBUTCS, €CIM YYCHHMK MPAaBWIBHO BBIOIHWMI He MeHee 2/3 Bceil paboThl wim
JOTyCTUT He Oojiee onHON TpyOol OmMOKK W ABYX HEA04€TOB, He Oojee oaHOM TpyOo M OJHOMN
Herpyooil ommbku, He 6osiee TpEX HErpyObIX OMIMOOK, OJHOM HErpyooi OmMOKH M TPEX HETOUYETOB,
IIPYU HAJIMYUU YETHIPEX-TIATU HEAOUYETOB.
OTMeTKa «2» CTaBHUTCSA, €CIIM YHUCIO OMIMOOK U HEIOYETOB MPEBBICHIIO HOPMY JUISI OIEHKH «3» WK
MIPaBUJILHO BBIMOJHEHO MEeHee 2/3 Bcell paboThI.
OLIEHKA IMPAKTUYECKUX PABOT
OtrMeTka «5» CTaBUTCA, €CIU YYallMHCS BBINOJHSET pabOTy B MOJHOM O0OBEME C COOJIOIEHHEM
HEOOXOMMOW TOCJEIOBATEIbHOCTA MPOBEACHUS OINBITOB M HW3MEPEHUH; CaMOCTOSTEIBHO U
palyoHaIbHO MOHTHPYET He0o0XoIuMoe OO0OpYIOBaHME; BCE OMNBITHI MPOBOJUT B YCIOBHUSX U
pexnMax, OOECIeYHBAIOIINX IOJyYeHHE NPAaBWIBHBIX pPE3YJIbTaTOB W BBIBOJAOB; COOJIIOJAET
TpeOOBaHUSI TPAaBHJI TEXHUKH O€30MaCHOCTH; MPABWJIBHO U aKKYPAaTHO BBIMOJHIET BCE 3alllCH,
TaOJHIIBI, PUCYHKH, YEPTEIKH, rpa(UKH; MPABUIHHO BBHITIOIHIECT aHATIU3 TIOTPEITHOCTEH.
OtMeTKa «4» CTaBUTCS, €CITU BBIMOJIHEHBI TPEOOBaHUS K OIEHKE «5», HO OBLIO MOMYIICHO ABa-TPH
Henouéra, He 0oJiee 0JTHOM HerpyOOi OIMMOKY ¥ OHOTO HET0YETA.
OtMmeTrka «3» cTaBUTCS, €ciM paboOTa BBHIMOJIHEHA HE IMOJHOCTHIO, HO 00bEM BBHINIOJHEHHOW YacTu
TaKOB, YTO MO3BOJISIET MOJIYUYUTh NPABUIbHBINA PE3yJIbTaT U BBIBOJ; €CIU B XOJ€ IMPOBEACHUS ONbITa U
u3MepeHus ObUIH JOMYIIEHbI OIIMOKH.
OTMeTKa «2» CTaBUTCA, €CIM paboTa BBHINOJHEHA HE MOJHOCTHIO, U 00BEM BBITOJHEHHOH YacTH
paboThl HE TMO3BOJSET CHeNaTh MPABUJIBHBIX BBIBOJOB; €CIIM OMNBITHI, M3MEPEHHUS, BBIYMCIICHHUS,
HaOJII0/IEHUS IPOU3BOAMINCH HEIIPABUIIBHO.
Bo Bcex ciayudasix OlEHKa CHUKAeTCs, €CJH Y4YeHHK He Cc00J0JajJ MpPaBUIa TEeXHUKHU
0e30IacCHOCTH.
OLIEHKA YCTHbIX OTBETOB
OtMeTka «5» CTaBUTCS B TOM CIIy4ae, €Clid yJallluiics OKa3blBaeT BEPHOE MOHUMaHue (pU3NYecKon
CYILIHOCTU PacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUM, a TaK K€ IIPaBUIILHOE
onpezeneHue (U3NYECKUX BEJIWYUH, UX €IWHHUI[ U CHOCOOOB M3MEPEHHS: NMPABHIBHO BBIITOJIHSAET
YepTeKU, CXeMbl U TpaUKH; CTPOUT OTBET O COOCTBEHHOMY IUIaHYy, CONPOBOXKJIAET paccka3s
COOCTBEHHBIMHM TPUMEPAMHU, yMEET MPUMEHSITh 3HAHUS B HOBOM CHUTyallUM TpU BBINOJIHEHUU
IPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBHUTH CBSI3b MEXKAY M3y4aeMbIM M paHEE H3YYCHHBIM
MaTepuajioM IO Kypcy (HU3UKH, a TakXke C MaTepuajoM, YCBOCHHBIM IpU M3YyYEHUH JPYTHX
IIPEIMETOB.
OtrMmeTka «4» CcTaBUTCS, €CIM OTBET YYEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSM HAa OTMETKY
«5», HO J1aH 06e3 MCIOJIb30BaHMUs COOCTBEHHOTO IIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS 3HAHUH B
HOBOW cHUTyallMM, 6€3 HUCIOJb30BaHUS CBsI3€l C paHee H3YYEHHBIM MaTepuajoM M MaTepuajoM,
YCBOEHHBIM IPU M3YYEHUU Jp. MPEIMETOB: €CJIM yUYaIMHCs JOMYCTUI OAHY OLIMOKY WM He Oosee
JIBYX HEJ0YETOB U MOXKET UX UCIPABUTh CAMOCTOSITENIbHO MIIM C HEOOJIBIIONW MTOMOLIBIO YUUTEIS.
Ormerka «3» CTaBUTCA, €CIM y4Yalluiics TMPaBWJIBHO ITOHUMAaeT (PU3MUYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE€ HMMEIOTCS OTHENbHbIE MPOOENbl B
YCBOEHHHM BOMNPOCOB Kypca (U3MKH, HE NPENATCTBYIOIIME JAIbHEHIIEMY YCBOSHHIO BOIPOCOB
IPOrpaMMHOr0 MaTepuaia: yMEeT MPUMEHSAThH MOJIyYeHHbIE 3HaHUS MPHU PEIIEHUHU MPOCTHIX 3a/1ay C
UCMOJIb30BAaHUEM TOTOBBIX (OpMyN, HO 3aTpyaHseTcs TMpH peIleHUH 3ajad, TpeOyroImmx
npeoOpa3oBaHusi HEKOTOPHIX (HOPMYI, JOMYCTU HE Oosiee OTHON rpy0oi OMMUOKH U BYX HEAOUYETOB,
He Oosee omHOU TpyOOil M omHON HerpyOoil omuOku, He Oonee 2-3 HerpyObIX OIMIMOOK, OJHOU
HerpyOoil ommOKu 1 TpEX HETOUETOB; AONMYCTUI 4-5 HEJOUETOB.
OtrMeTKa «2» CTaBUTCS, €CJIM YYaIIMHCS HE OBJAZEN OCHOBHBIMH 3HAHUSIMH U YMEHUSIMH B
COOTBETCTBUM C TpeOOBaHUSMHU MPOTpaMMbl U JONYCTUI OoJiblie OMIMOOK M HEIO0YETOB ueM
HE00XOIUMO I OTMETKH «3».



