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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBIICHa HAa OCHOBE
MOJIOKEHUN U TpeOOBaHMM K pe3yiabTaTaM OCBOCHMs Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTelIbHOU
nporpammsl, npencraBieHHbpx B PI'OC 00O, a takxke ¢ yuéroMm (emepanbHOil pabodeit mporpaMmsl
Bocniutanust v Konuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

[IporpamMMa mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI COCTaBlIEHA Ha OCHOBE
MIOJIOKEHUH W TpeOOBaHHMM K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOI 00Opa3oBaTelIbHOM
nporpammsl, npencraBieHHbXx B PI'OC 00O, a taxke ¢ ydyeroMm (enepanbHOil pabodeit mporpamMmsl
BOCIIMTAHMSI U KOHLEMINY ITpenojaBaHus yueOHoro npeamera «dOusukay.

Copepxanue mnporpaMMmbl MO (QHU3MKE HaIlpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOUH
IPaMOTHOCTH OOYYaroIIUXCS M OpraHU3alMi0 H3y4deHHs (PHU3MKK Ha JEATEIIbHOCTHOW OcCHOBe. B
nporpaMMe o (pu3uKe YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeaMeTa B peanusaluu TpeOoBaHUM
OI'OC OOO K muaHupyeMbIM JIMYHOCTHBIM M METAlpeJMETHBIM pe3ysibTaTaM OOY4YeHHs, a TaKxKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHwUs.

[IporpamMMma 1o ¢u3rKe ycTaHABIMBAET paclpeesieHue yueOHOro MaTepuana o rojam o0ydeHus
(mo xmnaccaMm), mpeajaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh U3yYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE
pa3BUTHA MIPEIMETHOTO COAECPKAHUS U YUETEe BO3PACTHBIX OCOOCHHOCTEH 00YyJaromuxcsl.

[Iporpamma mo ¢usmke paspaboTaHa ¢ LEIBIO OKa3aHUS METOAMYECKOW IMOMOIIM YYHUTENIIO B
co3/1aHuu paboudel mporpaMMsl MO Y4eOHOMY MTPEIMETY.

dusnka SBIAETCS CHCTEMOOOPA3yIOUIMM JUISI €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEIMETOB,
MOCKOJIbKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB M SBIICHUH, HM3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHoMuel U PU3NIECKON reorpadueld, BHOCHT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEAOCTaBIsIeT Haubosee sicHble 00pa3libl MPUMEHEHHUs HAyYHOrO0 METOJa MO3HaHHUs, TO €CTh
croco0a MmoJyiy4yeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa U3 TIaBHBIX 337a4 (U3NYECKOro 00pa3oBaHMs B CTPYKTYpe 001Iero oopa3oBaHus COCTOUT B
(OpMHPOBAHUM €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpECa K HayKe y 00yJaronuxcs.

W3yuenne ¢u3uku Ha 0a30BOM  ypOBHE IpeNNojiaracT  OBJAJEHUE  CIEAYIOIIHUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAy4YHO OOBSACHSATH SIBIICHUS,

® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® UHTEPNPETUPOBATh JAHHBIE W HCIIOJNb30BATh HAy4HbIE JOKA3aTENbCTBA ISl MOJYYECHHS

BBIBOJIOBY.

enmu n3ydyenus: GuU3NKU HA YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus ONPEACIICHbl B KOHIEMIINN
npenojaBaHus yyeOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®denepanyiu, peaqu3yronnX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE POTPAMMBI.

Henu nzyyenus Gu3nku:

e MpuoOpeTeHrne HHTepeca W CTPEeMJICHHsS OOydYaloIIMXCS K HAaydHOMY HM3YUEHHUIO MPHUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEJICTaBICHMM O HAydHOM MeToJe TOo3HaHus U  (popMHupoBaHHE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3Y4YEHHUS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHUE MpPEICTaBICHUA O poiu (PU3UKU ISl Pa3BUTHUS JPYTHX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHUI;

® Dpa3BUTHE TPEACTAaBICHUH O BO3MOXHBIX cepax Oyaymedl mnpodeccuoHanbHOIM
NEeSTeIbHOCTH, CBS3aHHOW C (U3WKOH, MOATrOTOBKA K JalbHEHIIeMy OOy4EeHHIO B ITOM
HaIpaBJICHUU.

JlocTrkeHrne STUX IieNield mporpaMMel 1o (PU3MKE HA yPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
o0ecrnieunBaeTcs peleHueM CIeAYyoIuX 3a1ayu:

e npuoOpereHHe 3HAHUN O IMCKPETHOM CTPOEHUM BELIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
e MpuOOpEeTeHHE YMEHHI OMUCHIBaTh U OOBACHATH (PU3UUECKHE SIBICHHSI C HCIOJIb30BAaHUEM
IIOJIy4YCHHBIX 3HAHUU;



® OCBOCHHME METOJIOB PELICHHS MPOCTEHIINX PACUETHBIX 33[a4 C MCIIOJIb30BaHUEM (PU3UUECKUX
MoJiesIel, TBOPUYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 331a4;
e pa3BUTHE yYMEHUN HAOIIOJATh MPUPOJHBIC SBJICHHS U BBINOJIHATH OMNBITHI, JaOOpaTOpHbIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIICOBAHMS C MCTIOIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;
® OCBOGHHME IMpHEeMOB paboThl ¢ wuHPOpMaIMe (GU3NUECKOro colep)KaHus, BKIOYas
MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKH, aHAIU3 U KPUTUUYECKOE OLICHUBAHHE
uH(pOpMAINH;
® 3HAKOMCTBO cO cdepamu NPohecCHOHATBLHOM AeATENbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DU3MUECKOI HAYKH.
OO0mee YMCIIO 4acoB, PEKOMEHIOBAHHBIX JUIA M3y4YeHUs (PHU3MKH Ha 0a30BOM ypoBHe, — 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 ki1acce — 68 yacoB (2 yaca B Hezlel0), B 9 kiacce —
102 Jaca 3 qaca B HEIEII0).

[Ipennaraemslii B nmporpamme 1no (u3MKe NepedeHb JaOOpaTOpHBIX padOT U OIBITOB SBIISETCS
PEKOMEHIATEeNbHbIM, YYUTENb JeNaeT BBIOOP NpH NPOBEIEHUM JIAOOPAaTOPHBIX pabOT M OIBITOB C
Y4E€TOM HHIUBUIYAIbHBIX OCOOEHHOCTEH OO0y4arolMXcsl, CHHMCKA SKCIEPUMEHTAJIBHBIX 3aJaHUM,
IpeJyUlaraéMblX B paMKaxX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3uke.



COJAEPKAHUE OBYYEHUA

7 KJIACC
Du3uka U eé poJib B IO3HAHUM OKPY:Kalouero Mupa.
®uszuka — Hayka o npupoge. SBieHus npupoasl. Pu3nUecKue SBICHUS: MEXAaHUYECKHE,

TEIIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@usnueckue BeNMWYHMHBL. VI3MepeHne  (Qu3MuUecKuX ~BenuuMH. DHU3MUECKHE  MPUOOPHI.
[TorpemHocTs n3MepeHnit MexayHapoaHas CUCTEMA €IMHUL.

Kak ¢usuka m npyrue ecTecTBeHHbIE HayKHM H3ydaloT mpupoay. EcTecTBeHHOHAy4HBIH MeTOx
MO3HAHUS: HaONIO/IEHHEe, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHHE THUIOTE3, IKCHEPUMEHT IO
MPOBEPKE TUMNOTE3, 00bICHEHHE HAa0M0gaeMoro sBineHus. Onucanue GU3NUECKUX SIBICHUH C ITOMOIIBIO
MoJeen

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. dusudeckne TpUOOPHI W TPOLEAypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM H IHU(PPOBBIM

pUOOpPOM.

Jlabopamopuvie pabomsl u onsimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbI K3MEPUTEIHLHOTO MpHOopa.
N3mepenue paccTossHUMN.
N3mepenne o0bEMa )KUIKOCTH ¥ TBEPIOTO TeJa.
Onpenenenre pa3smMepoB MaJIbIX TENl.
N3mepenne temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBHI.
[IpoBeneHue uccien0BaHus 10 MPOBEPKE TMIIOTE3BI: JAIbHOCTH IOJIETA MAPUKA, IIYIEHHOIO
TOPU30HTANILHO, TEM O0JIbIIIE, YeM OO0JbIIe BBICOTA ITYCKA.
IlepBOoHaYaJbHbIE CBEICHHUS 0 CTPOCHHHU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. ONbIThI, TOKA3bIBAIOLINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrkeHue yactull BemiecTBa. CBs3b CKOPOCTH JABMKEHUS YACTHUIl C TeMIeparypoid. bpoyHoBckoe
nBukeHue, 1udpdysus. BzanmoaelicTBrue yacTull BelecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSTHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATITUYECKUX)
Ten. B3auMocBsA3p MeXAy CBONCTBAMHM BEIIECTB B Ppa3HbIX arperaTHbIX COCTOSHUSIX U HUX
aTOMHOMOJIEKYIAPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddys3uu.

3. Habmronenue sBIeHUH, OOBICHSIOMIMXCS TNPUTSHKECHHEM WIH OTTAIKUBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopmuvie pabomol u onvimol.

1. Omnenka muamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBHSI CHII MOJIEKYJISIPHOTO TTPHTSKCHHUS.

JABuKeHHre U B3auMoJeiicTBHE TeJl.

Mexannueckoe nBmxeHHe. PaBHOMepHOe M HepaBHOMepHOe aBHKeHHE. CkopocTb. CpenHsst
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacueT myTu u BpeMEeHH JIBH>KEHHUSI.

SBrnenne mHepuuH. 3aKOH MHEpUUH. B3auMonelcTBue Ten Kak MPUYMHA U3MEHEHUS] CKOPOCTH
NBIWKEHUS Tenl. Macca kak Mepa uHepTHOCTH Tena. llnoTtHocTs BemiectBa. CBsI3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BellleCTBa.

Cuna xak xapakTepucTHKa B3aumozeictBus Tena. Cuna ynpyroctd U 3akoH I'yka. M3mepenue
CWJIBI C MOMOIIBI JMHAMOMETpa. SIBneHue TiAroreHus U cwia TsokecTH. Cuila TSOKECTH Ha APYIHX
mnaHerax. Bec Tenma. HeBecomocts. CliokeHue Cuil, HampaBiICHHBIX 1O OAHOW MPSMOI.
PaBHopelicTBytomas cui. Cuiia TpeHus. TpeHue CKOJbKEHHUS M TPEHHE MOKOos. TpeHuwe B MpUpoae U
TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHne MEXaHMUYECKOTO JBIKEHUS Tella.

oakrwdE
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N3mepenne cKkopoCTy IPSIMOJIMHEUHOTO IBUKEHHUS.
HabntoneHue siBieHUs: HHEPLUU.

HaGnronenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUN TeIl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

./Iaﬁopamopnbte paodomut u onvimol.

1.

2.

w

5.

OnpeneneHre CKOPOCTH PaBHOMEPHOIO JBIWKEHHUs (IIapuka B KUJIKOCTH, MOJENHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

OmnpeneneHue cpefHEdl CKOPOCTH CKOJbXKEHUS Opycka HIM IIAapuKa II0 HAaKJIOHHON
IIJIOCKOCTH.

Omnpezenenue IOTHOCTU TBEPAOIO TeNA.

OmnbIThl, JAEMOHCTPUPYIOUIME 3aBHUCUMOCTh pPACTSDKEHUs (nedopManuy) NpPYKUHBI OT
IIPUIIOKEHHOHN CHUIIBL.

OneITbI, AEMOHCTPUPYIOIIHAE 3aBUCHUMOCTb CHIJIBI TPEHHUS CKOJBXEHHMS OT Beca Tela U
XapakTepa COIPHUKACAOIINXCS IIOBEPXHOCTEN.

JlaByieHne TBEPABIX TeJ, )KMAKOCTE U ra3oB.

Hanenue. CrnocoObl yMEHBIIEHWS M YBENWYeHUs naBieHud. [laBnenue raza. 3aBUCHMOCTH
JaBJeHUs ra3a oT oObema, Temmneparypbl. Ilepemaua naBrneHuss TBEPIbIMH TEIaMH, KHUAKOCTAMU U
razamu. 3akoH [lackans. [IlHeBMaTnueckue MamvHbl. 3aBUCUMOCTh JaBJICHUS JKUIKOCTUA OT TITyOWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyabl. ['uapaBIndeckie MeXaHHU3MBbI.

Atmocdepa 3emian u atmochepHoe AasieHue. [IpuuuHbl CymecTBOBaHMs BO3YIIHON 0007104YKH
3emnu. Onbir Toppuuermu. M3mepenue atmocdepHOro AaBlieHUs. 3aBUCUMOCTbH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM MOpsi. [IpubopsI 11 u3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JleiicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeITamkuBaromas (apXxuMeoBa) CUia.
3akon Apxumena. [InaBanue ten. BoznyxoriaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH aBIICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaua naBiaeHUs KUIKOCTBIO U Ta30M.

3. Coolmatonrecs: CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBneHue necTBHsI aTMOCHEPHOTO AABJICHUS.

6. 3aBHCHMOCTH BBITAIIKMBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW YACTH Telna W TUIOTHOCTH
AKHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOU KUKOCTH.

8. VYcioBue miaBaHWs TEN: TUIABAaHWE WM TIOTPYKEHHE TNl B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tesla B BOJIE OT 00bEMa MOTpyKEHHOM B KUAKOCTh YaCTH
Tena.

2. OmnpeneneHue BHITAJIKUBAIOIICH CUITBI, IEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.

3. TIpoBepka HE3aBHUCHMOCTH BBITAIKUBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT
Macchbl Tela.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TENO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTHU KUJKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYHMPOBAaHUE JIOJKM M  OINpeaeneHue eé

IPy30II0AbEMHOCTH.

PaGora 1 MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHW3MBI: phlYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[IpumeHeHne mpaBuia paBHOBECHs pbluara K OJIOKY. «30J0TO€ MpaBUio» MexaHukH. KoadduuueHt
none3noro AeiictBus (nanee — KI1/[) mpocteix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noteHiuanbHas s1eprusi. [IpeBpaiienue ogHOro Buaa
MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.



1. IIpumepbl IPOCTHIX MEXAHU3MOB.
Jlabopamopuusie pabomot u onvimel.
1. Onpenenenue pabOThI CHIIBI TPEHUS MPH PAaBHOMEPHOM JABIKEHHH TeJla 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.
3. Hsmepenne KII/] HaKIOHHOM MJIOCKOCTH.
4. HM3yudeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
8 KUIIACC

TeroBble sIBJIEHHS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM Teopuu CTpOeHUsl BemiectBa. Macca u
pa3mMepbl  aroMOB M MoOJIeKyJd.  OmnbIThl,  MOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOXKECHHS
MOJICKYJIIPHOKMHETHYECKON TEOPHUH.

Mopnenu TBEPIOro, KHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucrammuyeckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIAKOCTEH W TBEPABIX TEJI HA OCHOBE ITOJOXKCHHMA
MOJIEKYJIIPHO-KUHETUUECKOU Teopuu. CMauuBaHUE U KaWUIApHBIE siBJICHUA. TernoBoe paciiupeHue u
cKatue.

Temneparypa. CBs3b TeMIeparypbl CO CKOPOCTbIO TEIJIOBOTO ABUKEHUS 4YacTUL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsSI BHYTPEHHEH SHEpPruM: TEIUIonepenada M coBepiieHrue padboTsl. Buis
TEIUIONEpeIauu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3JIyUCHHE.

KonmuyectBo TemoTel. VYaenbHas TEIUIOEMKOCTh BEIIECTBA. 1eMIO00OMEH H  TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TeroBoro 6ananca. [lnaBnenue u orBepAeBaHne KPUCTAIIMUECKUX BEILIECTB.
YaeneHas TeruioTa riarieHus. [lapooOpasoBanue um koHaeHcanus. Mcnapenue. Kunenue. YaenbHas
TeII0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUSI.

Brnaxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Tpunuuns! pabotsl TemnoBsix apuratenei KIIJ[ teruioBoro npuratens. TermnoBble ABUTATENd U
3allIUTa OKPYKAIOMIEH Cpe/bl.

3aK0OH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIecCax.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nupdysumn.

HaGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHU.

Habmroienue TemnoBoro pacimupeHus Ted.

N3menenne naBieHus ra3a mpu K3MEHEHUH 00bEMa 1 HArpEBaHUM W OXJIAXKICHHH.

[IpaBuna u3mMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxmnaxaeHre Ipy COBEPIICHHH PabOTHI.

HarpeBanue mpu coBepiiieHur pabOoThl BHEITHUMH CHIJIAMH.

0. CpaBHeHUE TEIITOEMKOCTEH PA3IMYHBIX BEIIECTB.

. HaGmronenne kumneHust.

12. HaGnroieHre moCcTOSHCTBA TEMITEPaTyphl IPH IJIaBICHUU.

13. Mojenu TEIIOBLIX ABUTATEIEH.

Jlabopamopmuvie pabomol u onvimol.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSHKEHUS.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WM caxapa.

OnbIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.

Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHS BO3[yXa OT €ro o0bEMa M HarpeBaHus

WJTU OXJIQXKICHHUS.

[IpoBepka rTHMOTE3bl JMHEWHOW  3aBUCUMOCTH JUIMHBI  CTOJIOMKA  JKHJIKOCTH B

TEPMOMETPUUYECKOHN TPyOKe OT TeMIIepaTyphl.

7. HaOnrogenue n3MeHeHUs BHYTPEHHEH SHEpruu Tejia B pe3ybTaTe TeIUlonepenayu u padoThbl
BHEIIHUX CHUII.
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8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOIBI.
9. OmpeneneHue KOJWYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJON NpU TEIUNIOOOMEHE C HarpeThiM
METAJUIMYECKUM IIMINHAPOM.

10. Onpenenenue yaeapHOM TEIMIIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue rnpoiiecca HCHapeHHUs..

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABICHUS JIbA.

DJieKTpuYecKkre 1 MATHUTHBIE SIBJICHHS.

Dnektpuzanus Tenl. [[Ba pona aneKTpuieckux 3apsaoB. B3anmosenicTBre 3apsiKeHHBIX Tel. 3aKOH
Kynona (3aBHCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSDKEHHBIX TE OT BEIMYMHBI 3apsiioB M PACCTOSTHUS
MEXy TeJIaMu).

Onektpuueckoe moje. Hampsk€HHOCTH dsnekTpudeckoro mnossd. [lpuHnun cyneprno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIeMEHTapHbIN 3JeKTpuueckuil 3apsg. CTtpoeHue aToma.
[TpOBOTHUKY M JUAICKTPUKU. 3aKOH COXPAaHEHHS JIEKTPHUECKOTO 3apsiia.

DONeKTpUYecKuil TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOIO TOKA. MICTOUHUKHU MOCTOSHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUM TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cuiia Toka. DileKTpuueckoe HamnpskeHue. ColnpoTHUBIIEHUE MPOBOJIHUKA.
VYienpHOE cCONpOTHBIEHHE BemlecTBa. 3akoH Owma s ywactka wnenu. llocnenoBarenbHoe u
napajuieJIbHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jlxoyna—JleHna. DiexkTpuyeckue Lenu U
NOTPEeOUTENHN ICKTPUIECKOM SHEprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[ToctosinHbie MarHuThHl. B3anmoaeiicTBie MOCTOSHHBIX MarHUTOB. MarHutHoe mnoJsie. MarHuTHOe
nosie 3eMJIM M €ro 3Ha4eHHue s Ku3HM Ha 3emute. OnbIT Dpcreaa. MarHuTHOE T0JIEe AJIEKTPUIECKOTO
Toka. IIpuMeHeHne 31eKTpOMarHuToB B TeXHUKe. JleficTBUE MAarHUTHOTO TOJI Ha MPOBOJAHUK C TOKOM.
DneKTpoABUraTeab IOCTOSHHOTO Toka. lcmonb3oBaHME JlIeKTpoJBUraTeNied B TEXHUYECKUX
YCTPOMCTBAX M HA TPaHCIIOPTE.

OmnbiTel @apanes. SIBneHue 3yeKTpoMarHuTHON nHAYKIMU. [IpaBuio Jlenna. DnexkTporeneparop.
CriocoObl MosTyuyeHHs 3JEKTPUYECKON SHEpruu. DJIEKTPOCTAaHIMM Ha BO30OHOBIISEMBIX HCTOYHHKAX
SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aius Tel.

JIBa pojia 3JIeKTPHUUECKUX 3apsiI0B M B3aUMO/IEHCTBHE 3apsKEHHBIX TeEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA.
DnexkTpocTaTHyecKast HHAYKIUS.

3aKOH COXpaHEHUS DIEKTPUUECKUX 3apsi/I0B.

[TpOBOTHUKY U JUDIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
VICTOYHMKH TOCTOSIHHOTO TOKA.

JIerCcTBUA 2IEKTPUIECKOTO TOKA.

0. DneKTpUYEcKuit TOK B )KUIKOCTH.

1. "a30BBIit pa3psi.

12. i3mepeHue cuibl TOKa aMIIEPMETPOM.

13. M3amepeHue 3JIeKTPUIECKOTO HAMPSHKEHHSI BOJIBTMETPOM.

14. PeocraT 1 Mara3uH CONpOTHUBICHUH.

15. B3aumMoeiicTBiE ITOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€ICHHUs MOITI0OCOB MarHUTA.
17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmeIT Dpcrena.

19. MarauTHOE 10JIe TOKa. DJIEKTPOMAarHuT.

20. JleiicTBME MarHUTHOTO IOJISt HA TPOBOJIHUK C TOKOM.

21. DnekTpoaABUTATEINb TOCTOSIHHOTO TOKA.

22. UccrnienoBaHue SBICHHS AIEKTPOMArHUTHON MHTYKIIHH.

RBOoo~NoORwNE



23. OnsiTel Qapajes.
24. 3aBMCHMOCTb HalpaBJIEeHUs] MHIYKIIHOHHOTO TOKa OT YCJIOBHUH €ro BOSHUKHOBEHHS.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.
OmnbITH O HAOTIOACHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U IPH CONPUKOCHOBEHHH.
HccnenoBanue qefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAJIEKTPUKH.
COopka u mpoBepKa padOTHI IEKTPUIECKOH IETTH MTOCTOSHHOTO TOKA.
W3MepeHue U peryarupoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaIIPSHKEHHUS.
HccnenoBanue 3aBHCHMOCTM CHJIBI TOKA, HAYILEIO 4Yepe3 pe3UCTOp, OT CONPOTUBIIECHUS
pe3ucTOpa U HANPSKEHUSI Ha PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh IEKTPUUECKOI'O CONMPOTUBIIEHUS MPOBOJAHUKA OT
€ro JUIMHBI, IUIOIIAM IOIIEPEYHOr0 CEYEHHS U MaTepHaia.
8. IlpoBepka mnpaBuia CIOXKEHMs HANpPsDKEHUH IpU IOCIEI0BAaTEIbHOM COECJUHEHHUU JBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH MAapaUIEIbHOM COSTUHEHUN PE3UCTOPOB.
10. Onpexnenenne pabOTHI AIEKTPHUUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
11. OnpezneneHre MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJIEJIAEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANPsDKEHUS Ha HEH.
13. Onpenenenne KI1J[ narpeBatens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.
15. M3yueHre MarHuTHOTO HOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OOBEMHEHUH U Pa3/IeIICHUH.
16. MccnenoBanue ASCTBUS SIEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHUJIbI B3aUMOJICHCTBHSA KaTyIIKH C TOKOM H
Mar"uTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIKE.
18. N3yueHnue faeicTBUS MAarHUTHOTO T10JIs1 Ha TPOBOJIHUK C TOKOM.
19. KoHctpyupoBanue u u3ydeHnue padoThI JIEKTPOABUTATEIIS.
20. Usmepenne KII/[ anexkTpoaBuraTreIbHON YCTAaHOBKH.
21. OnBITBI  TIO  MCCIEOBAHUIO  SBICHHS DJIEKTPOMArHUTHOM WHIYKIIMH: HCCIEIOBAHUE
W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUSI MHAYKIIHOHHOTO TOKA.
9 KJIACC

ocoukrwhE

Mexanuyeckue siBJIeHHS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHMYECKOrOo  JBWXKEHUsA.  PaBHOMepHOe  INpsAMOJIMHEHHOE  JBHKEHHME. HepaBHOMepHOE
npsiMosIHetHOe fBMkeHue. CpeHsst U MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHEWHOe pABMxkeHue. CBobOogHoe maneHue. OTMbBITHI
lanunes.

PaBHOMEpHOE ABMXeHHE TIO OKpyXHOCTU. [lepnoa u wactora oOpamienus. Jluneinas u yriosas
cKkopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE.

[lepBeii 3akoH Hprorona. Bropoit 3axkon Herotona. Tpernii 3akoH Herotona. IlpunHimun
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CUja TPEHHS CKOJIbKEHMS, CHJIa TPEHUS IOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHS. Y CKOpeHHE CBOOOTHOrO majieHus. J[BuxkeHue
ma"eT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue martepuanbHOM TOYKU. AOCOMOTHO TBEpAoe Tenmo. PaBHOBecue TBEpIOro Tena ¢
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. L{eHTp Tsokectu.

Nmnynbee Ttema. W3Menenume wummnynbca. WMMnynbc cuiibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunyeckas paboTa U MOITHOCTh. PaGoTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. TloTeHimanbHas SHEpPrUs Teia, MOMHSATOTO HAJ IMOBEPXHOCTHIO 3emiu. l[loTeHIuanbpHas
SHEprus cxatoil mnpyxuHbl. KuHetmdeckas sHeprug. Teopema O KHUHETHYECKOW HHEPrUU. 3aKOH
COXPAHEHHUS MEXaHUUECKON SHEPTUH.



Jemoncmpayuu.

Hal6mronenne MexaHU4eCcKoTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHeHME TyTeH W TPAGKTOPUM JBHIKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
Tell oTcuéTa.

H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

Hccnenoanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

HabimroieHne ABMKEHUS Tea M0 OKPYKHOCTH.

HabGmronenne MexaHn4eCKHX SIBJICHUM, MPOMCXOAIINX B cUCTEME OTCUETa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBMKEHHH OTHOCUTEIIBEHO KaOMHETa (DU3HKHU.

3aBHCUMOCTb YCKOPEHHMS Tela OT MACChl TeJa U ACHCTBYIONIEH Ha HETO CUJIBI.

HaGumroienne paBeHCcTBa CHIT TPU B3aUMOJICHCTBUU TElL.

M3MeneHue Beca Tenna npu yCKOPEHHOM JBHKCHUHU.

. Ilepenada ummysnbca Ipu B3aMMOJECHCTBUU TEIL.

. IIpeoGpa3oBanus HEPrUy IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue UMITysibca IpU HEYNPYTroM B3aUMOJIEHCTBUU.

. CoxpaHenue uMIysbca Ipu abCOIIOTHO YIIPYroM B3aUMOJEHCTBUY.

. HabGiromenue peakTHBHOTO JIBUKCHUSI.

. CoxpaHeHue MEXaHU4YECKON 3HEPruM MpU CBOOOIHOM Ia/IEHUH.

. CoxpaHeHue MEXaHU4YECKON SHEPTHH NPH IBUKEHUU TeJIa M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

w
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10.

11.

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

Omnpenernenne cpeqHe CKOPOCTH CKOJBKEHUS OpYCKa WM IBHKCHHUS IIapUKa 10 HAKIIOHHOM
IJIOCKOCTH.

Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBIDKEHHH MO0 HAKJIOHHOHN TTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTHM OT BpPEMEHH IPH PABHOYCKOPEHHOM JIBMDKEHUHM 0€3
Ha4aJbHOW CKOPOCTH.

ITpoBepka runoTesbl: €ciu MpHU PaBHOYCKOPEHHOM JBHKEHHM 0€3 HayallbHOW CKOPOCTH MYTH
OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BpPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUS.
Onpenenenne k03 puLneHTa TPEHUS CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CHIIBI TPEHUS NIPH PABHOMEPHOM JBHM)KEHHM Tella 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOTBl CHIIBI  YOPYrOCTH TpU TOAbEME Tpy3a C HCIOJIb30BaHUEM
HETIOJIBM)KHOTO U TIOIBFDKHOTO OJIOKOB.

W3yueHne 3akoHa COXPaHEHUS SHEPTHH.

Mexanuyeckue KoJ1e0aHUS U BOJIHBDI.

KonebarenbHoe papmwkeHne. OCHOBHBIE XapaKTEpUCTHKH KoOJeOaHUM: MepHoJ, YacToTa,
amruintyna. Maremaruueckuil U npyXHMHHbIA MasTHUKU. [IpeBparienue sHepruu npu kojedareaIbHOM
JBUKCHHM.

3aryxatomue KkosiebaHus. BwiHyX)7eHHBIE KoyieOaHus. Pe3zonanc. MexaHWYeCKHe BOJIHBI.
CpolicTBa MexaHM4ecKUX BOJH. lIpomonbHble M nonepeuyHsle BOJHBI. /[IMHA BOJIHBI M CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3Byk. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

oukrwhE

Habntonenue xoneOaHMil Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroienne BBIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUH PE30HAHC.

ﬂaﬁopamopubw padomout u onvimol.
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7.
JIEKTPOMATHUTHOE I10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHuTHble BOJHBL. CBOICTBA 3JIE€KTPOMAarHUTHBIX BOJIH.
[IIxana 351eKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH /IJIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHoBbIe cBoOliCTBa cBETa.

Jemoncmpayuu.

1. CaoiicTBa 3MEKTPOMATHUTHBIX BOJIH.

2. BomnHOBBIE CBOHCTBa CBETA.

Jlabopamopuuvie pabomot u onvimel.

1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TeseoHa.

CaeToBbI€ sIBJICHHS.

JlyueBast mojenb cBeta. Mcrounuku cBera. lIpsaMmonnHeiiHoe pacnpocTpaHeHHEe CBeTa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cBera. [nockoe 3epkaiio. 3aKkoH OTpa>KEHUs CBETA.

[Ipenomiienne cBeta. 3akoH IpesnomyieHUs cBeTa. [lonHoe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nmydeir B nuH3ze. OnTuyeckas cuctema (oroamnmapara, MUKPOCKOINA U TEJIECKOIIA.
I'ma3 kak ontudeckas cucreMa. biM3opyKocTh U JallbHO30PKOCTb.

Pasznoxxenune Oenoro csera B crnekTp. OmnbiTel HbioToHa. CriokeHHE CHEKTPalbHBIX IIBETOB.
Jucnepcus cBera.

Jemoncmpayuu.

CoNOR~WNE

Omnpenenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHne 4acTOThI U EPHOAA KOIeOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MEpHOAA KOJIeOaHUH MOJBEIIEHHOTO K HUTHU Tpy3a OT JUIMHBI
HUTH.

HccnenoBanue 3aBUCMMOCTH NIEPUOAA KOJIEOaHUHN NPY>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
IIpoBepka He3aBUCUMOCTH Iepuoja KoiebaHui rpy3a, MOJIBELIEHHOINO K HHUTH, OT MacChl
rpysa.

OmnbIThl, AEMOHCTPUPYIOLIME 3aBHUCUMOCTh NEpUOJa KOJEOAHUN MPYKUHHOIO MAasTHHUKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.

N3mepeHue yckopeHust CBOOOIHOrO MaJeHus.

[IpsimonuHEITHOE PacIpOCTPAaHEHHUE CBETA.

OTtpaxxeHue cBera.

ITonmyyenue n300pa’keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue cpera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparouieil 1uH3e.

XoJ 1y4ei B pacCeuBarollen JTUH3E.

[Tonydenne n300pakxeHUii ¢ TOMOIIbIO JINH3.

[Tpunun neiictBus doroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mogens riiasa.

11. Pa3noxenue 6enoro cBeTa B CIEKT.

12. TTony4yenne 6en0ro cCBeTa NMpH CIOKESHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmuvie padbomul u onvimol.

1.
2.
3.

No ok

HccnenoBanme 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHusI.

N3ydeHnne xapakTepuCTHK H300pakeHUs MpeIMeTa B TIIOCKOM 3epKalle.

HccnenoBanue 3aBHCHMOCTH yIiia TPEJIOMIICHHS CBETOBOTO Jiyda OT yIyila TaJCHUsS Ha
TPaHUIE «BO3TyX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3HI.

OMnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OMnBITH IO BOCIIPUATHIO IIBETA PEAMETOB ITPH WX HAOIIOJCHNUHN Yepe3 LIBETOBBIE (PUIIBTPHI.

KBanrToBble siBJIeHUS.
OmnbiTel Pesepdopna u mmanerapHas moxenbs aroma. Moxens aroma bopa. HMcenmyckanue u
MorJIolIeHne cBeTa aToMoM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.



PamnoaktuBHOCTE. Anbda, O6era- U ramma-m3nydeHus. CTpoeHUe aTOMHOTO sapa. Hyknonnas
Mozenb aromMHoro siapa. M3otombl. PagnoaktuBHble npeBpamieHus. [lepuon momypacmaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAaCCOBOTO YHUCEN. DHEpPrusl CBS3U
aToMHBIX siiep. CBs3b Macchl M sHepruu. Peakiuu cuHte3a u jAeneHus snaep. VCTOUHMKUA 3HEpruu
CouHiia u 38€31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTphbl U3JIy4eHHS U TIOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpekoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOUUX U3TYIECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

ﬂaﬁopamopnbw padomul u onviMol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccrnemoBanue TPEeKOB: W3MEPEHHE OHEPrHM YaCTHIBI 10 TOPMO3HOMY IyTH (IO

dboTorpadusam).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOPHUTENBbHO-00001IAKO M MOLYJIb.

[ToBTOPUTEIEHO-0000IAOINK  MOAYJIb TPEIHA3HAUSH I CUCTEMATH3alMd U 0000IIeHus
MPEIMETHOTO COJEPXKAHUS U ONBITAa JIEATEIbHOCTH, MPHOOPETEHHOrO MPH HU3YYEHUU BCETrO Kypca
¢bu3nKK, a TakxKe Uil MOATOTOBKM K OCHOBHOMY TOCYIAPCTBEHHOMY OJK3aMeHY MO (H3HKe IS
oOyuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MPEIMET.

[Ipy u3y4eHHM NaHHOTO MOMIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUIBI JIEATEILHOCTH, HA
OCHOBE KOTOpBIX oOOecreuynBaeTcs [OCTIDKEHUE NPEIMETHBIX M METaNpeAMETHBIX IIaHUPYEeMbIX
pe3yNbTaToOB 00yUeHUs, POPMUPYETCS] €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE Hay4YHbIX METOJ/I0B
WCCJIETOBAHUS SIBICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh (PU3NUYECKUE SIBICHUSA,
MIPUMEHSISI IOJTyYeHHbIE 3HAHUSI, PEIIaTh 33J]a4H, B TOM YHCJIE KAUeCTBEHHBIC U SKCTIEPUMEHTAIbHBIC.

[IpyHUIMNIUATBEHO AESATENBHOCTHBIN XapaKTep NAaHHOTO pas3jena peaju3yercs 3a C4€T TOro, 4To
oOyuaroluecs BBIITOIHSIOT 33/1aHUs, B KOTOPBIX UM IIpEAJIaraercs:

Ha OCHOBE MOJIYYCHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSACHATH (PU3WYECKHE SBICHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HH;

WCIONIb30BaTh HAy4YHbIE METONbI HCCIENAOBaHUs (U3MUECKUX SBICHHUM, B TOM YHCIE IS
MIPOBEPKH TUIOTE3 U MOTYyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HAy4YHBIE OCHOBBI HaWOONlee BaXXHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHIA,
HampuMep, MPaKTUYECKOr0 HCHOJIb30BAaHUS PA3IUYHBIX HCTOYHHKOB HSHEPrUUM Ha OCHOBE 3aKOHa
MPEBPAIICHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHUHU.

Kaxxnas u3 TeM 1aHHOTO MOJYJsl BKJIIOYAET SKCIIEPUMEHTAILHOE HCCIIEJIOBaHUE 000O0IIAIOIIEro
xapaktepa. Moaynb 3aBepiiaeTcss MPOBEICHHEM AHATHOCTUYECKOW W OIIEHOYHOW paboThI 3a Kypc
OCHOBHOTO 00111eTO 00pa3oBaHMs.

ocoukrwhE



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOTPAMMBI 11O ®UBUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUASA

N3ydyenue ¢u3MKH Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI HAIPABJIEHO Ha JIOCTH)KEHHE

JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCIMCTHBIX O6pa30BaTeJIbHBIX PE3YyIbTATOB.

B pesynbrare nzydenusi Gu3MKU Ha YPOBHE OCHOBHOI'O 00IIEro oopazoBaHusl y 00y4arouierocs

OyayT chOpMUPOBAHEI CIEAYIONIUE INIHOCTHBIC PE3YJIbTAThI B YACTH

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3HUecKoi HayKu;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PH3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXICHHH OOINECTBEHHO 3HAYMMBIX M STHYCCKHX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JOCTHKCHHUN (DU3HKY;

- OCO3HAaHHE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIIBHOCTU YUYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCHOPHSITHE OCTETHMUECKUX KadyecTB (PU3MUeckod Hayku: €€ TapMOHUYHOTO IIOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- OCO3HaHHE LIEHHOCTH (PM3MUYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHWS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEN COCTABIISIIOLEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM IEATEbHOCTH;

5) dopmupoBanusi KyJbTYypbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HaHWE IEHHOCTH Oe30macHoro oOpas3a XKM3HU B COBPEMEHHOM TEXHOJOTHYCCKOM MHpE,
BOXKHOCTH MpaBWJl O€30MAaCHOr0 TOBEACHUS HAa TPAHCIOPTE, HA JIOpPOrax, C AJICKTPUUYECKUM H
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- c(OpMHUPOBAHHOCTH HaBbIKa peIICKCUH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO e MpaBa
y IpYTOro 4eJloBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTHBHOE Y4YacTHE€ B PEIICHHH MPaKTUYECKHX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aIy, TOpo/ia, Kpas) TEXHOJIOTHUYECKOW U COLMAIbHON HAIMPaBICHHOCTH, TPEOYIOIINX B TOM
qrcne U PU3NIeCKUX 3HaHUM;

- UHTEPEC K MPAKTHYECKOMY U3YUYEHUIO MPodecCuid, CBI3aHHBIX ¢ (DU3UKOI;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

- OpUEHTallMd Ha MpUMEHEeHHE (QU3MYECKUX 3HAHUU NJIsi PEIICHUS 3a/1ad B 00JIACTH OKpYyXKaromien
Cpelpl, MJIAHUPOBAHUS TOCTYNKOB M OIEHKHM HMX BO3MOXHBIX MOCHEACTBUM ISl OKpY>KAOIIEH
cpensl;

- 0CO3HaHHE TII00ATBFHOTO XapaKTepa HKOJOTHIECKUX TPOOJIEM U IyTeH WX PEIICHNS,

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

- MOTPEOHOCTh BO B3aMMOJICHCTBUM TMPHU BBINOJHEHUH HCCIEAOBAHUNA U MPOEKTOB (hU3MUecKoit
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

- OBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIIbHOCTD;

- MOTpeOHOCTh B (DOPMHPOBAHWHM HOBBIX 3HAHWM, B TOM 4uCie (HOPMYTUPOBATh HACH, TMOHSATHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

- 0CO3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 06macT pusmku;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHUE aHATN3UPOBATH U BBIABISATH B3aUMOCBSI3U MPUPOJIBI, OOMIECTBA U YKOHOMUKH, B TOM
YHCIIe C UCTIOIb30BaHNEM (PU3NUYECKUX 3HAHUM;

- OLICHKA CBOMX JCUCTBHUI C y4ETOM BIMSHUS HA OKPYKAIOUIYIO CPely, BO3MOXKHBIX INI0OATbHBIX
MOCJIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI



B pesynbrare ocBoeHHS mporpaMMbl O (PU3UKE HA YPOBHE OCHOBHOT'O OOIIEro O0Opa3oBaHUS Y

oOyuvarorierocst ~ Oyayr  chOpMHpOBaHBl  MeTampeaMeTHble  pe3yJabTaThl,  BKJIIOYAIOIINE
MMO3HABATCJIIbHBIC YHUBCPCAJILHBIC y‘leGHLIC ,Z[el\/'ICTBI/IH, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC y‘ICGHLIe
JCWCTBUS, PETYISTHBHBIC YHUBEPCATbHBIC YYCOHBIC JICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABIIMBATh CYIIECTBEHHBIN MIPU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS JUII 0000IIEHUS U CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paccMaTpuBaeMbIX (aKkTax, NaHHBIX U HAOIIOJACHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISTh MPUYMHHO-CIICJCTBCHHBIC CBSI3M IMPU HM3YyYCHUH (PU3NUYCCKUX SBJICHUH M IMPOIIECCOB,
JIeaTh BBIBOJBI C HWCIIOJIB30BAHUEM JEAYKTHUBHBIX U WHIYKTUBHBIX YMO3aKJIIOYEHHH, BBIIBUTAThH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

CaMOCTOSITEIILHO BEIOUPATh CIIOCOO pemieHust yaeOHOoU (hru3mueckoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BAapUAHTOB pCIICHUS, BBHIOOP HAMOOJIEEe MOIXOMSIIEIO C YYETOM CaMOCTOSTEIHHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAUTh IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (U3NYECKUn
AKCIICPUMEHT, HEOOJIBIIIOE MCCIICIOBaHNE (DU3NUYECKOTO SBJICHHUS;

OIICHUBATh Ha MPUMEHUMOCTH U JOCTOBEPHOCTH MH(MOPMAIIUIO, TTOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;

CaMoCTOSITeNNbHO  (popMynHpoBaTh OOOOIIEHHS W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MMPOTHO3UPOBATHL BO3MOKHOC JalbHEHIIIEe pa3BUTHC (I)I/ISI/I‘ICCKI/IX IMpOHECCOB, a TAKKC BBIABUI'ATbH
MMPpEANOJIOKCHUA 00 nx Pa3BUTHH B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Pa6ora ¢ undopmanmueii:

IPUMEHATh Pa3InYHbIe METOAbI, HHCTPYMEHTHI M 3allpOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU UITH
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH (U3nuecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IUYHbBIX BUIOB U (hopm
MIPEACTABIICHUS;

CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO ()OPMY MpeACTaBIeHUs HH(POPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpauKoi U X KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B Xo7e 00CyXJeHUsT y4eOHOro MaTepuana, pe3yabTaToB J1a00paTOPHBIX padOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY OOCY»IaeMOi TeMbl U BBICKA3bIBaTh WUJEH, HAIICIICHHBIE Ha peIllleHue 3a1a4u
Y TIoiIepKaHue 0JIarokenaTeTbHOCTH OOIICHMS;

COTOCTABJIATh CBOU CYXKICHHUSA C CYXKICHUSMU JIPYTMX YYaCTHUKOB JIManora, OOHapyKHUBaTh
pa3IM4Mre U CXOJICTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTaBIATh PE3YNbTaThl BBIMOIHEHHOTO (U3WYECKOTO OmMbITa (IKCIEPUMEHTA,
WCCIIeTOBAHMSI, IPOCKTA);

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBUIYAILHOH pabOTHI MPU pPEIICHUH
KOHKPETHOU (pr3nyecKoi mpoOIembI;

MPUHUMATH €T COBMECTHOW NEATeIhbHOCTH, OPraHU30BBIBATH ICHCTBHS MO €€ JOCTHKCHHIO:
pacmpenenarb poiid, 00CyKIaTh MPOILECChl U Pe3yIbTaThl COBMECTHON paboThl, 00001IaTh MHEHUS
HECKOJBKHUX JIOJCH;

BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTasi KAYECTBEHHOTO PE3yNbTara M0 CBOEMY HAIPABICHUIO H
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTHUMHU YICHAMU KOMaH/IbI;

OLICHMBAaTh KayecTBO CBOEro BKJIajga B OOUIMIl MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuszaums:

BBISIBIISATH TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOMIMX IS pelIeHus PU3NIECKUX
3HAHUI;

OPUEHTUPOBATbCSI B PA3IMUYHBIX IOAXOJAX IPHUHATUS pEUIeHUH (MHIUBUAYaJIbHOE, MPUHATHE
pellieHus B IpyMIe, IPUHIATHE PELLICHUI TPYIIOo);

CaMOCTOSITEJILHO COCTABJIATh AITOPUTM pELIeHUs (PU3MUECKON 3ahayu WIN IJaHa MCCIEJOBaHMS C
y4€TOM HMEIOIIUXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh IpejylaracMble
BAPUAHTHI PEILICHUN;

JiesaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTEJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CHTYalllu ¥ MpeJyIaraTh IuiaH e€ n3MEHEHHS;

OOBSICHATh TPHYUHBI JOCTIKEHHS (HEIOCTIDKEHHS) Pe3yJabTaTOB AEATEIBHOCTH, JaBaTh OIECHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBBI B JICATEIILHOCTH (B TOM YUCIIE B XOJI BHIIOJIHEHHS (PU3NUIECKOTO UCCIIeIOBAHMS
WIN TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHMBIIUXCS CHTYallUi, YCTaHOBJICHHBIX
omMrOO0K, BOSHUKIINX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHUSM;

CTaBUTHh ce0s Ha MECTO JAPYroro 4eiloBeKa B XOJAE CIOpa WM JAUCKYCCHM Ha HAay4YHYIO TEMYy,
MMOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY IPYTOTO;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY NMPH pEelIeHWH (HU3MYECKHX 33/1a4 WIM B YTBEP)KACHUSIX Ha
Hay4HBIC TEMBI M TAKOE K€ IPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K KOHIY O6y‘IeHI/I${ B 7 KJacce NpEAMETHBIC PCE3YJIbTATBI HA 0a30BOM YPOBHE IOOJIKHBI OTpPaAKaThb

c(OPMHPOBAHHOCTH Y O0YJAFOIIUXCS YMEHUI:

UCIOJIb30BATh MOHATHS: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HAOII0IeHHE, SKCIIEPUMEHT, MOJIENb,
TUIIOTE3a, €IUHHIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BeEIeCTBA
(TBEpmoe, xuakoe, ra3o00pa3HOE), MEXaHWYECKOE [BIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEHOE), TPAaeKTOpHs, paBHOJACHCTBYyOIas cuia, aedopmanus (ymnpyras, MiacTudeckas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

pa3nuyath sBiAeHUS (OUQQy3us, TEIUIOBOE ABWKEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKEHHUE,
HEpaBHOMEPHOE JBIDKEHHE, WHEpLUs, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPABIX Tel C
3aKpEeIUIEHHON OCBIO BpAIlCHWs, Nepeaadya JaBICHHUsS TBEPABIMH TEJaMH, XHIKOCTSIMH WM Ta3aMH,
aTMoc(epHOe JaBJieHUE, IJIaBaHUE Tell, MPEBpAIEHUs] MEXaHWYECKOH SHEPrHH) MO OMUCAHUIO MX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB, JICMOHCTPHUPYIOIIHNX JaHHOE (PU3NUIECKOE SIBIICHUE;
pacrio3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUN B OKpPYKAIOIIEM MHpE, B TOM YHCIE
¢u3nyeckue SBIECHUS B IMPHPOJIE: NMPUMEPHI JABWKEHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B >KUBOH U
HEXHUBOU MPHUPOJIE, IEHCTBHE CHITBI TPEHUS B TIPUPOJIC U TEXHHUKE, BIMSHAE aTMOC(HEPHOTO JaBICHUS
Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, ppIYark B TeJI€ YeJIOBeKa, IPU ITOM MEPEBOJUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BbIIETSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUIA;
OIMCHIBATh M3yUYCHHBIE CBOWMCTBA Tel M (DU3WYECKHE SBJICHHUS, MCIONB3YS (U3NUECKHUE BEINUUHBI
(mMacca, 00BEM, TUIOTHOCTH BEIECTBA, BPEMS, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC Tejla, CUJla TPEeHHUs, JaBieHue (TBEPIOTO Tela, )KUIKOCTH, T'a3a), BHITAIKUBAIOIIAS
cujla, MeXaHudeckas paboTa, MOUIHOCTb, IUIEYO CHUJIBI, MOMEHT CHJIbI, KOI(Q(QUIMEHT IOJIE3HOTO
NEHCTBUSL MEXaHU3MOB, KMHETHYECKas W MOTEHLHUaJbHas SHEPrus), MpU OMNHUCAHUU TMPAaBUIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICIT UCIIOIb3YEMbIX BEIMYHH, HX 0003HAUCHUS U €AMHULBI (PU3UUYECKUX
BEJIMYMH, HAXOAWTh (OPMYJbI, CBS3BIBAIOLIUE JaHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH IPa)UKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;



XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHUE SBJICHUSA U MPOILECCHI, UCTIONb3Ys MPAaBUIA CIOKCHUS
cul (BAOJNb OJHOM mpsMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHS
peiuara (6s0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOM SHEpruu, Mpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alIMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;
OOBSCHATH (PU3UYECKHE SBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallHii
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb IPUUYMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0ObsCHeHHE M3 1—2 JIOTMYECKHX MIaroB ¢ OMOpod Ha 1—2 HM3y4YeHHBIX CBOWCTBA (PU3UYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA M 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7adyud B 1—2 JEHCTBUS, HCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAOIIUE
¢bu3nyuecKkue BEJIWYMHBL: Ha OCHOBE aHalli3a YCJIOBHUS 3a/laydl 3alKChbiBaTh KPaTKOE YCIOBHUE,
MOJICTABIATh (PU3NYECKHE BEIMYMHBI B (POPMYIBI U MPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl pEIICHUs 3a/lad, OLEHUBATh PEATUCTUYHOCTh MOTYYEeHHON (PU3UYECKOM
BEJIMYMHBI;

pacrno3HaBaTh MPoOIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIX (PU3HUECKUX METOJIOB, B ONUCAHUU
UCCIIEIOBAaHMS  BBIACNATH  MPOBEpSIEMOE  MpEANnojokeHue  (TUIoTe3y),  pas3audath U
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ysIbTaT, HAXOJUTh OIIMOKU B XOJ€ ONBITA, J€JIaTh BBIBOABI 110
€ro pe3yJsbTaram;

MPOBOJIUTH OMBITHl O HAOMIONEHUIO (U3NYECKUX SBICHUA WM (U3NYECKUX CBOWCTB TEI:
(bopMyIHpOBaTh TPOBEpSEMBIC TPEANONIOKEHHS, COOMpPAaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pynOBaHus, 3aMUCHIBATH XO/JI OINBITa U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH TPSIMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa, CHITBI U TEMIIEPATYPHI C
MCIOJIH30BAHNEM aHAIOTOBBIX U MHU(POBBIX MPUOOPOB, 3aMMCHIBATH MOKA3aHUS MPHOOPOB € YIETOM
3aJJaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUII;

MPOBOJUTH HMCCIENOBAaHHE 3aBHUCHUMOCTH OJHOM  (PU3MYECKOH BEIWYMHBI OT JPYro C
HCIOJIb30BAaHUEM MPSMBIX H3MEPEHHUH (3aBUCUMOCTU IYTH PABHOMEPHO [BHXKYLIErocsl Teiaa OT
BPEMEHHU JIBUKEHUS Tella, CWJIbl TPEHHUS CKOJBXKEHUs OT Beca Tela, KadecTBa 0O0pabOTKH
MOBEPXHOCTEH TEI M HE3aBHUCHUMOCTH CHWJIBI TPEHMsI OT IUIOLIAAM CONPUKOCHOBEHHUS TEJ, CHIIbI
YIPYTOCTH OT YUIMHEHUS NPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tena u
OT IUJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTH Te€jla, OT IIIYOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJO, YCIOBHUI MIaBaHMs TeJ, YCJIOBHM paBHOBECHUS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAaHUPOBAaHUM y4EOHOI'O MCCIIEO0BaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEIys
IIPEUIOKEHHOMY TJIaHy, (PUKCHUPOBATh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEIUYHH
B BU/JI€ MPEUIOKEHHBIX TaOIUI U TpapUKOB, I€JIaTh BHIBOABI IO PE3yIbTaTaM UCCIIEI0BaHUS;
IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MYECKMX BENUYMH (IUIOTHOCTh BEIECTBA JKUJIKOCTU H
TBEPAOIO TEJa, CUJIa TPEHUS CKOJIbKEHHUS, JaBJICHUE BO3/1yXa, BHITAIKMBAIOIIAsl CUJIA, AEUCTBYIOLIAs
Ha TMOTPYKEHHOE B JKUIKOCTb TeNO, KOA(M(UIMEHT IMOJIE3HOro AEUCTBUS MPOCTHIX MEXAHHU3MOB),
cliefysl IpeaAsIo)KeHHON MHCTPYKUUU: TPU BBIOJTHEHUN M3MEPEeHUil coouparh SKCIEpUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIISATH 3HAUE€HUE NCKOMOMN BEITMYUHBI;

co0Jr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaAHUEM;
yKa3bplBaTh NPUHIUMBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECBHl, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIUECS] COCYIbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOJBHXKHBIA OJIOK,
HAKJIOHHA IIJIOCKOCTB;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpOi
Ha UX ONHUcaHus (B TOM YHCIE: MOAMIMITHUKH, YCTPOWCTBO BOAOIPOBOJA, THIPABINYECKUHN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCIOJb3Ys 3HAHHUS O CBOMCTBAX (PH3UUECKUX
SIBJIGHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TPUMEPHI (HAXOAUTH HHPOPMALMUIO O TMpHUMEpax) MNPAKTUUYECKOTO HCIIOIb30BAHHA
($bu3MUeCKUX 3HAHWI B MOBCEAHEBHOW KU3HU JJIsi oOecrieueHus: OE30MacCHOCTH MPU OOpaIlIeHUH C
npubopamMu M TEXHUYECKUMHU YCTPOICTBAMM, COXPAaHEHUS 3J0pOBbS U COONIOACHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH CpelE;

OCYILIECTBIISITh OTOOp HUCTOYHUKOB HHGopManuu B HHTepHeTe B COOTBETCTBHHM C 3a/laHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUHN U ITyTEM CPAaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIJICJIATH HH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEJOCTOBEPHO;



® CIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3alaHU HAYYHO-TIONMYJSIPHYIO JTUTEPaTypy (pru3nueckoro
COJIEp)KaHus, CIPAaBOYHBIE MaTepuanbl, pecypcel ceth VIHTepHeT, BiageTh NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYIYIO;

® co37aBaTh COOCTBEHHBIE KPAaTKME MUCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopManun (HU3NYECKOrO COJAEpXkaHMs, B TOM UHCIE MYyOJIMYHO JieJlaTh KpaTKHE COOOILEHUsS O
pe3yJsibTaTax MpOEKTOB WIH Y4eOHBIX UCCIEI0BAaHUM, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh N3Y4EHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3EHTALNEH;

® IpHU BBHINOJIHEHUH YYEOHBIX NMPOEKTOB M HUCCIECNOBAaHMN pacHpencisTh OOS3aHHOCTU B TpyIIe B
COOTBETCTBUM C IOCTABJIEHHBIMU 33Ja4aMH, CJIECAUTH 3a BBIIIOJHEHUEM IIJIaHa JEHCTBUI, aeKBaTHO
OLIEHUBATh COOCTBEHHBI BKJIQJ B JESATEIbHOCTb TIPYIIBI, BbICTpaUBaTb KOMMYHUKAaTUBHOE
B3alMO/JICIICTBUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHumy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® CIIOJIB30BaTh IMOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHME W aMOp(Hble Tela, HAChILEHHbIH H
HEHACBILIECHHBIN Nap, BJIaXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPIUs, TEIJIOBOM BUTATEIIb,
JIEMEHTApHbIN  3JIEKTPUUECKUI 3apsi, HJIEKTPUYECKOe II0JIe, TPOBOAHUKU M JUIJIEKTPUKHU,
IIOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

e pa3nuuaTh SBJIEHUS (TEIJIOBOE DPACHIMPEHME M CKaTHe, TeIulolepesaada, TEIIOBOE pPaBHOBECHUE,
CMayMBaHME, KallWJUISIPHbIC SIBICHUs, MCIApPEHUE, KOHJEHCAUs, IUIAaBJIEHUE, KPUCTaJIU3aLHs
(oTBepaeBaHME), KHIIEHHE, Terwlonepenada (TEIUIONPOBOJHOCTb, KOHBEKLMS, H3JIyuy€HUE),
UIeKTpHU3alMsg TeJ, B3aUMOJEHCTBUE 3apsiioB, JEWCTBUS 3JIEKTPUUYECKOTO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, AEMCTBHE MArHUTHOIO MOJS Ha IPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHasE MHIYKLHKSA) HO ONMCAHUIO HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3NYECKHUX SBICHUHA B OKPY)KAIOLIEM MHUpE, B TOM YHCIE
¢u3nyeckue sBIECHUS B NMPHUPOJIE: TOBEPXHOCTHOE HATSIKEHHME U KalMJUIAPHbBIC SBJICHUS B MPUPOJIE,
KpUCTaJIIBl B IIpUpojie, nznydenue ColnHila, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHe
pOCBI, TyMaHa, HHes, CHEra, JJIGKTPHUUECKHE SBJIEHUS B aTrMmocdepe, 3JIEKTPUUYECTBO KUBBIX
OpPraHU3MOB, MarHMTHOE MoJie 3€MJIM, JIpe] MOIIOCOB, POJb MArHUTHOTO MOJS JUIs KU3HU Ha
3emiie, MOJSIPHOE CHSIHME, MPH 3TOM IEPEBOAMTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEISATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBIICHUI;

® ONUCHIBATh M3YYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCHOIb3Yys (PU3NUYECKHE BETMUYUHbI
(TemMnepaTypa, BHYTPEHHsISI SHEPrusi, KOJMWYECTBO TEIUIOTHI, yJEJIbHAs TEIIOEMKOCTh BEILECTBa,
ylenbHas TEMJIoTa IUIaBJIEHUs, y/AedbHas TeljIoTa MapooOpa3oBaHUs, yJelbHasl TEIUIOTa CrOpaHUs
TOIJIMBA, KOA((UIMEHT I0JIE3HOTO ACWCTBUS TEIJIOBOM MAIIWHBI, OTHOCHTEIbHAs BIIAXHOCTb
BO3/lyXa, OJEKTPUUYECKHM 3apsi, cujga TOKa, DJJEKTPUUECKOE HAampsKEHUE, COMPOTUBICHHUE
MIPOBOJIHUKA, YJEIbHOE CONPOTHUBIICHUE BEIIECTBA, pab0Ta M MOLIHOCTH AJIEKTPUYECKOTO TOKA), PH
OMMCAaHWUU TPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIHOJb3YEMBIX BEIMYUH, 00O3HAYEHUS U
eNUHUIBl (U3NYECKUX BEJIUYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIINE JIAHHYIO (DU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTh TpapUKHU H3YYEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYNH;

e XapaKTepu3oBaTh CBOMCTBAa Tel, (U3MYECKHE SBICHHUS M MPOLECCHl, HCIOJIb3ysSd OCHOBHbBIE
MOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKONH TEOpHUU CTPOCHMS BELECTBa, MPUHIMI CYNEPHO3ULIIU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa /s yyacTKa IeNH, 3aKOH
Jlxoyna—JleHna, 3aKOH COXpaHEHUs] SHEPTUH, TIPH 3TOM JaBATh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMAaTUYECKOE BBIPAXKEHHUE;

® O00BACHATH (U3UYECKUE NPOLECCHl M CBOICTBA Tel, B TOM YHCIE€ U B KOHTEKCTE CHUTyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh NPUUYMHHOCIEICTBEHHbIE CBSA3HM, CTPOMUTH
oO0bsicHeHHEe U3 1—2 JIOTMYECKUX IIIaroB C OMOpoil Ha 1—2 M3y4eHHBIX CBOICTBAa (PU3MUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemaTh pacuy€THBIC 3a7aud B 2—-3 JEHCTBHSA, HCHOJB3Ys 3aKOHBI U (HOPMYIBI, CBS3bIBAIOIINE
¢u3nyeckue BEIUYMHBL HA OCHOBE aHajM3a YCJIOBHs 3a/JadM 3alUChIBaTh KpaTKOe YCIOBHE,
BBISIBJIATh HEZOCTATOK JAHHBIX JJIs1 PELICHUS 33/1a4M, BBIOMPATh 3aKOHBI U (POPMYIIbl, HEOOXOAMMBbIE



IS €€ peleHHsl, IPOBOIUTH Pacy€Thl U CPABHUBATH MOTYYEHHOE 3HAaUCHUE (PU3HUECKON BETMYMHBI C
U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEILIMTh MPHU MOMOIIN (PU3UIECKUX METOAOB, UCHOIb3YS
ONMCAaHHE WCCIENOBAaHMSA, BBIACIATH IMPOBEPSEMOE MPEAINONOKEHHE, OLEHHBATh IPAaBUIBHOCTD
HopsiiKa MPOBECHUS UCCIIeI0OBAHHUS, 1€1aTh BbIBOBI;

IPOBOJUTH ONBITHl MO HAOMIONEHUIO (PU3MUYECKUX SBICHUH WM (PU3MYECKUX CBOWCTB Te
(KanWJUIApHBIE SBJIEHUS, 3aBUCUMOCTb JaBIEHUS BO3yXa OT €ro o0bEMa, Temmeparypbl, CKOPOCTH
mporiecca OCTHIBAaHUS M HArpeBaHMsA MpPU HM3IYYEHUH OT IBETa H3JIydaromied (moriouaromeii)
IIOBEPXHOCTHU, CKOPOCTh UCMAPEHUs BOJbI OT TEMIEPATYpPhl JKUAKOCTH U IUIOLIAU €€ IIOBEPXHOCTH,
QNIEKTPHU3AlMA TEI M B3aUMOJCHCTBHE JIIEKTPHUECKUX 3apsAI0B, B3aUMOACHUCTBUE MOCTOSHHBIX
MarHuTOB, BU3yallM3allisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEMCTBUSA MarHUTHOI'O HOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUIATENS IOCTOSHHOIO TOKA):
(bopMyIHpOBaThE TPOBEpSEMBIC TMPEANONIONKEHUS, COOMPAaTh YCTAHOBKY M3 MPEAJIOKESHHOTO
000pyI0BaHUs, OIKMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOABI;

BBITIOJIHATE TPSIMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCHUTEIHFHON BIIQYKHOCTH BO3[yXa, CHUJIBI TOKa,
HamnpsDKeHHUs C MHCIOJIb30BAHMEM aHAJOTOBBIX IMPHOOPOB M JAaTYMKOB (DU3MUYECKUX BEIMYUH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IIPOBOJUTH HCCIEIOBAaHME 3aBHUCHUMOCTU OJHOM  (U3MYECKOM BEJIMYMHBI OT JpPyro c
UCIOJIb30BAHUEM MPSAMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS IPOBOJHUKA OT €ro JUIMHBI,
TUTOIIAIM TIONEPEYHOTO CEYCHHS M YACIBHOTO COMPOTHBIICHUS BEUIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYILEro 4yepe3 MPOBOAHMK, OT HAIPSKEHUs Ha NMPOBOAHUKE, UCCIEIOBAaHUE MOCIIEI0BATEIBHOTO U
MapajieIbHOTO COSIMHEHH MPOBOJHUKOB): IJIAHUPOBATH MCCIIENOBaHHUE, COOMPATh YCTAHOBKY H
BBINOJIHATE M3MEpEHMs, CleAys NPEeAJIOKEHHOMY IUIaHy, (UKCUPOBaTh Pe3ylbTaThl MOJIYYEHHOM
3aBHCUMOCTH B BHJIE TaOJUI] U TPapHUKOB, ATaTh BEIBOJBI IO PE3yJIbTaTaM MCCIICAOBAHMS,
IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKHX BeIMUYUH (ylelbHas TEeIUIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE NMPOBOAHMKA, pa0OTa U MOUIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAHUPOBATh U3MEPEHMS,
coOMpaTh OSKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIENysl TPEIIOKEHHOW WHCTPYKIWH, W BBIYUCIATH
3HAa4YEeHUE BEJINYMHBI,

co0JroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepu30BaTh MPUHIHUIBI ACUCTBUS U3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
HAa WX OMHCAaHUs (B TOM 4YHCIIE: CHUCTEMa OTOIUIEHHUS IOMOB, THUTPOMETp, TapoBas TypOHWHa,
amMIepMeTp, BOJBTMETP, CUETUYMK DJIEKTPUUYECKOH SHEPruu, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI,
HarpeBaTelbHbIE JJIEKTPONPUOOPHI (MIPUMEPHI), IEKTPUUECKUE MPEIOXPAHUTEIH, IEKTPOMArHuUT,
3JIEKTPOJBUraTeNb MOCTOSIHHOTO TOKa), MCHOJb3ys 3HaHMA O CBOMCTBAaX (DU3MYECKHX SBICHUNA U
HeoOxouMBble (hU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEpHUTENbHbIE NPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEpMOMETp, TEPMOC, ICUXPOMETpP, TMTPOMETP, IBUTATEIb
BHYTPEHHETO CTOpaHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJIEKTPHUECKUX IEeTmeld C
MOCTIeIOBATENbHBIM M MapajuleIbHbBIM COSAMHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHBbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

NPUBOANTH TpPUMEPHI (HAXOAUTH HHQPOPMALMIO O MpUMepax) NPaKTUYECKOTO MCIIOJIb30BaHUS
(¢u3nYecKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JJIsl obecrieueHus: 0€30MacHOCTH MpHU 0OpalieHuH ¢
npudopaMH ¥ TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pOBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpeie;

OCYIIECTBIISTH MIOUCK MHPOPMAITUN PU3UIECKOTO co/iepkanus B IHTepHeTe, Ha OCHOBE MMEIOIINXCS
3HaHUN M TyTEM CpaBHEHUS [OMOJHUTENBHBIX HMCTOYHHKOB BBLICTATH HH(OPMAIMIO, KOTOpas
ABJISICTCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

MCIOJIb30BATh MPH BHITIOTHEHUHN YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JINTEPATYPY (PU3UUECKOTO
COZIepKaHUs, CIpaBOYHBIC MaTepHajbl, pecypcsl ceth HWHTepHeT, BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO;
co3llaBaTh COOCTBEHHbIE NMUCHMEHHBIE UM KPAaTKHUE YCTHBIE cOOOIIeHUs, 0000mas nHpopManuo u3
HECKOJIbKUX HMCTOYHHKOB (U3UYECKOr0 COACpKaHUS, B TOM 4YHUCIE MyOJIWYHO MPECTABIATH



pe3yJIbTaThl MPOEKTHOM WJIM MCCIIENOBATEIbCKOM EATENbHOCTH, TP 3TOM IPAMOTHO HCIIOJIb30BaTh
M3y4YeHHBIN TOHITHIHBIN ammapaT Kypca (pU3uKu, COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAINCH;

IPU BBHIMOJHEHUM Y4YeOHBIX MPOEKTOB M HCCIENOBAaHMNA (DU3NYECKUX IPOLECCOB PACTPEACIATH
0053aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMHU 3aJayaMH, CJIECIUTHh 32 BBINOJHECHUEM
IJ1aHa IeUCTBUN U KOPPEKTHPOBATH €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTD
Ipynnbl, BbICTpauBaTh KOMMYHHUKAaTHBHOE B3aUMOJEICTBHE, MpOSIBIISAsl TOTOBHOCTh pa3peliaTh
KOH(JIMKTHI.

KOHIly oOydeHHs B 9 KJjiacce NpeAMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

HCIIOJIb30BaTh IOHATHS: CUCTEMA OTCYETa, MaTepuajbHas TOYKA, TPACKTOpHUS, OTHOCUTEIBHOCTbH
MEXaHUYECKOT0 ABMXKEHUA, Aedopmarus (ynpyras, MmiacTHuecKas), TpeHue, e HTPOCTPEMUTENbHOE
YCKOpPEHHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSKECTH, a0COIOTHO TBEPAOE TEJO, LICHTP TKECTH
TBEPJOTO Teja, paBHOBECHE, MEXaHMUYECKHE KOJICOAaHUS W BOJIHBI, 3BYK, HH(Pa3ByK U YIbTPa3BYK,
ANIEKTPOMArHUTHBIE  BOJIHBI, [IKajga JJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh H
JaJIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOIJIOIIEHUs, anb(a, OeTa- 1 raMma-u3J1y4eHus, U30TOIbl,
siIepHasl SHEPreTHKa;

pa3nuyath ABJIEeHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBM)KEHUE, CBOOOIHOE MajJeHHE TeJ, PaBHOMEPHOE JABM)KEHHE IO OKPYKHOCTH,
B3aMMOJICIICTBUE TeJl, PEAaKTUBHOE JIBWJKEHUE, KojeOarenbHOE J[BMKEHHE (3aTyXawlue Hu
BBIHYXKJICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBI)KEHHE, OTPaKEHUE 3BYKA, MPSIMOJMHEWHOE
pacnpocTpaHeHUE, OTpPaKEHHWE U TPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAaKEHUE CBETa,
pasnokeHue OeNoro cBeTa B CHEKTP U CJIOXKEHUE CIEeKTPAIbHBIX I[BETOB, IHCIIEPCUSI CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEWYATOr0 CIIEKTPa M3JIyUYEHUs) MO ONHCAHUIO
UX XapaKTePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UYECKOe SBJICHHE;
pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PM3MUYECKUX SIBJICHUI B OKpY)KalolleM MHpe (B TOM UHUCIe
¢u3nueckue sBIECHUS B NMPHUPOJAE: NPUIUBBI M OTIUBBI, JBMKeHUE IIaHeT COJIHEYHOW CHCTEMBI,
pPEaKTUBHOE [IBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH, 3E€MIIETPSACEHUE,
ceificMMuecKue BOJIHBI, I[yHaMH, 3XO, IIBETa TeJl, ONTUYECKHE SBIECHUS B MPHUPOJE, OMOIIOTUYECKOE
JelcTBUE BUAMMOTO, yIbTPaUOJIETOBOTO U  PEHTICHOBCKOTO M3JIyYeHWH, €eCTECTBEHHBIH
paaMoOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, PaJMOAaKTHBHOE M3JIyY€HHE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE PAJUOAKTUBHBIX W3JIyYEHUH HAa OpraHu3M 4eJIOBeKa), IMpU 3TOM MEPEBOJUTH
MPaKTUYECKYIO 3a7auyy B y4eOHYIO, BBIIENSTH CYIECTBEHHbIE CBOWCTBA (NMPU3HAKH) (U3NYECKUX
SIBJICHUI;

ONMCHIBATh M3yYEHHBIE CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCHOJB3YS (U3NUECKHUE BEIHUMHBI
(cpeaHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IIPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHHUE, IIepeMEIEHHE,
MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CHJIA YIPYTOCTH, CHJa TSKECTH, YCKOPEHHE CBOOOIHOTO
MajieHusi, BeC Tela, HMMIYJIbC Tejla, HMIYJIbC CHIJIbI, MeXaHudeckas padoTa M MOUIHOCTb,
MOTEHLIMAJIbHAsl JHEPrusl Teja, MOJHATOrO HaJ IMOBEPXHOCTBIO 3€MJIM, NMOTEHLMAIbHAs SHEPIUs
C)KaTOM NpPYKUHBI, KHMHETUYECKas JHEprusi, MOJHas MeXaHW4ecKas JHeprus, Mepuoja M YacToTa
Kosie0aHWH, AJMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTeib
MIPEJIOMIIEHUSI CPEJIbl), MPU OMHUCAHUU MPABUIBLHO TPAKTOBAaTh (PU3UUYECKHI CMBICI HCHOIB3YEMBIX
BEJIMYMH, O0O3HAUYEHUS W EAMHUIBI (PU3MUECKUX BEITUYMH, HAXOTUTh (OPMYIIbI, CBS3BIBAIOLIHE
JNaHHYI0 (HU3WYECKYI0 BEJIMYUMHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTHh TpaduKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS M MPOIECCHI, UCMOJIb3YS 3aKOH COXPaHEHMS
SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLHUI CYNEPHO3UINH CHJI, TIPUHLUI OTHOCUTEIBHOCTH
I'anunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMIIYJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIICHHUS
CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOr0 MU MAacCOBOTO YHCEN MPU SACPHBIX PEAKUUAX, MPU 3TOM
JlaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3AIHMCHIBATH €r0 MaTEMATUYECKOE BBIPAKCHHE;
OOBSCHATH (pU3HUECKHE TMPOIeCChl M CBOICTBA Tel, B TOM YHCIE M B KOHTEKCTE CUTYyalHi
MIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oO0bsiICHEHHEe U3 2—3 JIOTMYECKUX IIIaroB C OMOpOH Ha 2—3 M3Y4EHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemars pacd€THbIE 3a1a4yM (ONUparolIvecs Ha CUCTEMY M3 2—3 ypaBHEHUI), UCHOJb3Ysl 3aKOHBI U
(dopMyIIbl, CBA3BIBAIOIINE (PU3NUECKHE BETMUYHMHBL: HA OCHOBE aHAIM3a YCIOBHS 3aJjaudl 3alMChIBaTh
KpaTKO€ YCIIOBHE, BBISABIATH HEJOCTAIOUIME WM HM30BITOUHBIE JaHHbIC, BBIOMPATh 3aKOHBI H
¢dbopMysbl, HEOOXOOUMBIC ISl PEIICHHUs, NMPOBOAMTH pPACYEThl M OICHMBATH PEATHCTUYHOCTD
MOJIYYEHHOT0 3HAUeHUS (PU3HUUECKON BEIIMYNHBI,

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIN (PU3UIECKUX METOAOB, UCHOIB3YS
OMMCAaHWE HCCIIEJIOBAHUS, BBLICIATh IPOBEPSEMOE MPEIOJIOKEHUE, OLIEHWBATh MPABHIBHOCTD
MOpsiAKa IPOBEICHUS UCCIICAOBAHMS, JI€IaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHHI
U OTIBITOB;

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SABJICHUHA MM (PU3NUECKUX CBOUCTB Tel (M3yUeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpPAHEHUS HHEPIUH, 3aBUCHUMOCTh IEpHOAa KoJeOaHHit
MPYXKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTbH OT aMIUIUTYIbI
MaJIbIX KOJIeOaHUH, MPSMOIMHEHHOE PACIIPOCTPAHEHUE CBETa, Pa3NIoKEHHE Oeoro cBeTa B CIEKTD,
U3Y4YCHHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajie M CBOMCTB H300pakeHUs IpeaMera B
coOuparomield  JTMH3e, HAOMIONEHHE CIUIONIHBIX H  JIMHEHYaThIX  CIEKTPOB  M3JIyYeHUSs):
CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa oOOpyHOBaHUS, OMUCHIBATH XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOIBI;

MPOBOAUTh TMPU HEOOXOJUMOCTU CEPHI0 MPSIMBIX HU3MEPEHHH, Ompenensss CpeaHee 3HadeHHE
u3MepsieMoil BelUYUHBl ((DOKYCHOE paccTosiHuE coOuparolield JTUH3bI), 0OOCHOBBIBATH BBIOOD
crioco06a n3MepeHus (M3MEpUTEITBFHOTO TPUOOopa);

MPOBOAUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHMX BEJIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTb IMYTH OT BpPEMEHH IpPU PABHOYCKOPEHHOM JBW)KCHHU O3 HaudaibHOU
CKOpOCTH, TepHoJa KoJeOaHM MaTeMaTHYecKOro MasTHHKA OT JUIMHBI HUTH, 3aBHCHMOCTH yIJia
OTpaXEHUsS CBeTa OT yrja MaJeHuss W yria MpelOMICHHs OT yIriia NaJeHUs): IUIaHUPOBATh
WCCIIEIOBAaHHE, CAMOCTOSITENIFHO COOMpAaTh YCTAaHOBKY, (UKCHUPOBATH pPE3YIbTAaThl TOJTYYECHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIMIl M TpauKOB, IENaTh BBIBOJBI 110 Pe3ylbTaTaM
WCCIIC/IOBAHHS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHUE Tea MpH
PaBHOYCKOPEHHOM  JIBUKEHUH, YCKOpEHHE CBOOOJAHOTO TaJeHHs, JKECTKOCTb MPYKUHBI,
KO?(G(ULUEHT TpEeHUs CKOJBXKEHHs, MeXaHuueckas padoTa M MOIIHOCTb, YacToTa U MEpPHUOA
Kosie0aHUH MaTeMaTHYeCKOro U MPYXKMHHOTO MasiTHUKOB, ONTHYECKas cuja COOMpAroLIel JMH3BI,
panMoaKTUBHEIA (DOH): TIAHUPOBATH HM3MEpPEHHs, COOMpPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBINOJIHATE M3MEPEHUs, Celys NPeJIOKEHHONW HMHCTPYKIMM, BBIYMCIATH 3HAYEHUE BEIMYUHBI U
aHAJM3UPOBATh MOJTyYSHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHHIA;

co0Jr01aTh MpaBUiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE TPH3HAKM M3YYCHHBIX (PU3MUECKUX MOJENeN: MaTepuanbHas TOYKa,
a0COMIOTHO TBEPIOE TEJI0, TOYCUHBIH MCTOYHMUK CBETA, Jy4, TOHKAs JIMH3A, IJIAaHETApHas MOJEIb
aToMma, HyKJIOHHasl MOJIeNTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHLUIBI AEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C OMOpPOM
Ha UX ONHMCaHus (B TOM YHUCIE: CIUIOMETp, JaTYUKHU MOJIOKEHHSI, PACCTOSIHUA U YCKOPEHHMSI, paKeTa,
9XO0JIOT, OYKH, TEPUCKOM, (OTOANIapar, ONTHIECKHE CBETOBOIBI, CIIEKTPOCKOI, JO3UMETP, KaMepa
BunbcoHna), ucnosib3ys 3HaHHA O CBOMCTBaX (PM3UYECKUX SIBICHUH W HEoOXOAMMBIE (pu3HuUecKue
3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl M CXEMAaTUYHblE PHCYHKHM M3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
W3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX IPOIECCOB NMPH PEUICHHH Y4eOHO-TIPaKTUIECKHX
3aja4, ONTHYECKUE CXEMBI JJISI TOCTPOCHHUS M300paKeHHi B IJIOCKOM 3epKajie M coOuparomiei
JIUH3E;

NPUBOAUTH TPUMEPHI (HAXOAUTH HHGPOPMALKIO O MpUMepax) NPaKTUYECKOTO HCIIOJIb30BAHUS
(dbu3MUeCKUX 3HAHWI B MOBCEAHEBHOW KU3HU JJIsi oOecrieueHus: OE30MacCHOCTH MPU OOpaIlIeHUH C
npubopaMu M TEXHUYECKUMHU YCTPOICTBaAMH, COXpAaHEHMsI 30pOBbS U COOJIOJEHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOLIEH cpeie;



® OCYHIECTBJIATH IMOUCK HH(pOpManuu (U3NYECKOro cojepkaHus B VHTepHETe, caMOCTOSTEIbHO
(dbopMynHMpys TOMCKOBBIA 3alpoc, HAXOAUTh IYTH ONpPEIENICHUs JIOCTOBEPHOCTH IOJTY4YE€HHOU
MH(pOpMalUU Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTIOJHUTEIbHBIX UCTOYHUKOB,;

® JCIIOJIb30BaTh MPU BBHIMOJHEHUH YYEOHBIX 3aJlaHU HAYYHO-TIONYJISIPHYIO JTUTEPaTypy (pru3muecKoro
COIEp)KaHus, CIPABOYHBICE MaTepualbl, pecypcbl cetd MHTepHer, Bnamers mHpuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMAIIUN U3 OJHOW 3HAKOBOM CUCTEMBI B JAPYTYIO;

® co03/aBaTh COOCTBEHHBIEC IMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX
HCTOYHUKOB (DU3UYECKOrO COJEpKaHUsA, NMYOJINYHO NPEACTaBIATH Pe3yIbTaThl NMPOEKTHOW WIH
HCCIIEA0BATENIBCKON NIEATEIIBHOCTH, IPU 3TOM IPaMOTHO HCIIOJIB30BaTh W3YyYEHHBIN MOHSITUMHBINA
anmapar M3y4aeMoro pasjena (pU3MKM M CONpPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauueil ¢ yuyéTtoMm
0COOCHHOCTEH ayAUTOPUN CBEPCTHHUKOB.



ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

7 KJIACC
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1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC TIOHATUA

pasiindaTth SABJICHUA IO OINHMCAHHUIO HMX XaPaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (bHBH‘IeCKOC SIBJICHUC

13

pacrto3HaBaTh MPOSIBICHNE N3YUCHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAFOIIEM
MHUpE, B TOM 4uclie (U3NYECKUE SBICHUS B TPUPOJIEC, TIPH 3TOM MEPEBOAHUTH
MPAKTUYECKYI0 3aJady B Yy4eOHYI0, BBIICIATH CYIICCTBCHHBIE CBOWCTBA
(mpu3Haku) GU3NYECKHUX SABICHUM

14

1.5

1.6

1.7

OIKCHIBaTh HM3y4YEHHbIE CBOWMCTBA Tel U (DU3UYECKUE SIBJICHUS, HMCIOJb3Ys
¢bu3nvecKre BEIWYNHBI, IPH ONMCAHUY MPABUILHO TPAKTOBATH (PH3MUECKHIA
CMBICJI UCIOJIb3YEeMbIX BEJIUYMH, UX 0003HAUYEHUS M €AMHHULBI (PU3NYECKUX
BEIMYUH, HAaXOAWTh (OPMyIBI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO
BEIMYUHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTh TIpaUKU HM3yYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-IGCKI/IG SABJICHUA W IPOLECCHI,
HCIIOJIb3YA NU3YUCHHBIC 3daKOHBI, ITPU 3TOM NaBATh CIIOBECHYIO q)OpMy.HI/IpOBKy
3aKOHA U 3allUCbIBATh €ro MaTCMAaTHYCCKOC BBIPAKCHUEC

OOBACHTH (PU3UUECKUE SBIICHUS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluil MNpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISATh
MIPUIUHHO-CIIEJCTBEHHBIE CBS3HM, CTPOUTh OO0BsICHEHHE U3 | — 2 JTOTUYECKHUX
maroB ¢ omopoil Ha 1 — 2 M3y4YEHHBIX CBOMCTBa (U3MUYECKUX SIBICHUM,
(hU3UYECKUX 3aKOHA WJTU 3aKOHOMEPHOCTH

pemars pacuéTHble 3a/1a4u B 1 — 2 neiicTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIbI,
CBSI3bIBaONIME (PU3NUYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 33/Ja4M
3aMMCchIBaTh KpaTKO€ YCIOBHE, IMOJACTaBIATh (U3NYECKUE BEJIWYUHBI B
dbopMyaBl M TPOBOAUTH PACUYETHI, HAXOJIUTh CIPABOYHBIE JIaHHbIE,
HE0OXO0IMMBIE JIJIs1 PEellIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOJTy4YEHHOU
($u3NYEeCcKO BEeTUUHHBI

1.8

1.9

pacrmo3HaBaThb NIPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU
(GU3NYECKUX METO/0B, B ONMHCAHUM HMCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
MpeNrnoyiioKeHne (TUMoTe3y), pa3inyaTh U WHTEPIPETUPOBATH MOJYUYEHHBIH
pe3yabTaT, HAaXOAWTh OIIMOKM B XOJ€ OIbITA, JAeNaTh BBIBOABI IO €ro
pe3yabpTaTam

MIPOBOJUTH ONBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUM UITN (PU3NYECKUX
CBOWCTB Tel: (OPMYIMPOBATH IPOBEPSiEMble MPEIANOI0KEHUs, COOUpPATh
YCTaHOBKY W3 MPEUIOKEHHOIO 00O0pYAOBaHHUS, 3alMChIBATh XOJ OIbITa U
(opMyIMPOBATH BBIBOBI

1.10

BBITIONTHSTH TPSIMBIE U3MEPEHHUS C UCTIOJIE30BAaHNEM aHAJIOTOBBIX U ITU(POBBIX
NMpuOOpPOB, 3aMKMChIBaTh IOKa3aHUS MPUOOPOB ¢ YYETOM  3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH U3MEPEHHH

1.11

MPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT
APYrol € HCIOJb30BAHMEM MPSAMBIX HM3MEPEHUN, y4acTBOBATh B
IUTAHUPOBAHUM Y4EOHOTO HCCIE0BAaHUs, COOMPATh YCTAaHOBKY M BBITOJHSTH
U3MEpeHus, cleAys NpeIoKEHHOMY IUIaHy, (UKCHUpPOBATh pe3yJbTaThl
MOJTyYEHHON 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BUJAE MNPEATIOKECHHBIX




Tabnui] u rpaduKOB, JIe7IaTh BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE H3MEpPEHHs (U3NYECKUX  BEIUYUH, Clexys
NPEUIOKEHHOW WHCTPYKIMU: TIPU BBINOJIHEHUH H3MEpeHHid coOupaTth
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE MCKOMOM BEITMYUHBI

1.13

1.14

co0JII0/1aTh MpaBUIa TEXHUKH 0E30IaCHOCTH MpU padoTe ¢ JabopaTopHbIM
o0opymoBaHuEM

yKa3bplBaTh NPUHIUIBI JCHCTBHS NPHUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHLUIIBI ACHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKHX
YCTPOMCTB C IIOMOIIBI) MX OIMCAHMS, HCIOJIb3Yys 3HAaHUA O CBOMCTBAx
¢usnyeckux  ABICHMH M HeoOXoauMble  (U3UYECKUE  3aKOHBl U
3aKOHOMEPHOCTHU

1.15

MPUBOJIUTH IpUMEpPHI (HAXOAUTH UHGOPMAIIUIO O MPUMEPAX) MPAKTUIECKOTO
WCIONIb30BaHUs  (PU3UYECKMX 3HAHUW B TOBCEAHCBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpH o0palleHuu ¢ MpuOopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbsl U COOJIFOJIEHUSI HOPM 3KOJOTHYECKOIO
MOBE/ICHUS B OKPYXKAIOIIeH cpee

1.16

OCYIIECTBISATH OTOOp HMCTOYHMKOB UHGopManuu B cetu HHTepHeT B
COOTBETCTBUU C 3aJIaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOLIUXCA
3HAaHUM W NOyTEM  CPAaBHEHUs  paA3JIMYHbIX HCTOYHUKOB  BBIICIATH
nH(OPMALIHIO, KOTOpas SBISCTCS TMPOTHBOPEYUBONM WIIM MOXKET OBITh
HEJOCTOBEPHOM

1.17

1.18

UCIIOJIB30BATh IIPHU BBIMOJIHEHWN Y4YEOHBIX 33/aHHH HAayYHOIOMYJSPHYIO
TUTEpaTypy (U3NYECKOTO COJCpPXKAHUS, CIPABOYHBIC MAaTEPHUANbl, PECypCHI
cetu VHTepHer, BnaxeTh NpuéMaMH  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(OPMALIMK U3 OTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

co3/1aBaTh COOCTBEHHBbIE KPAaTKHME MUCHbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB HMH(pOpMaIMU (UZUYECKOTO COJEP’KaHHs, B TOM
qucie MyOJNYHO JIeN1aTh KpaTKUe COOOILEHUs O pe3yiabTaTax MPOEKTOB WIN
y4eOHBIX HCCIEIOBaHUN, MPH 3TOM TPAMOTHO MCIIOJIb30BaTh H3Y4EHHBIN
MOHATUMHBIA  anmmapar Kypca (HU3UMKH, CONPOBOXKIATh BBICTYIUICHHE
IIpe3eHTalEN

1.19

IpU BBINOJIHEHUH YYE€OHBIX NPOEKTOB M HCCIIEJOBAHUM paclpenessTh
0053aHHOCTH B TIpyIIE B COOTBETCTBUM C IIOCTAaBJICHHBIMH 3a/layaMH,
CIEIUTh 3a BBIIOJIHEHUWEM I[UIAaHA JCUCTBHUM, aJEKBATHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENBHOCTh  TPYIIBL,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIINUX

8 KJIACC

Kon

NpoBepsieMoro

pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

11

HCIIOJIb30BaTh MMOHATHA

1.2

paznuuaTh SIBICHUS O OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacro3HaBaTh MIPOSABICHNE U3YUEHHBIX (U3NUYECKUX SABJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM uuciie (U3NYECKUe SBJICHUS B MPUPOAE, IIPU 3TOM NEPEBOAUTH
MPAKTUYECKYIO 33Jauy B Yy4eOHYIO, BBIJCNATh CYILECTBEHHbIE CBOWMCTBA
(mpu3Hakm) pu3MYECKUX SBICHUI

14

OINKCHIBATh M3Y4YEHHbIE CBOWMCTBA Tel M (PU3UYECKHUE SIBJICHUS, HCIOJb3Ys
¢u3nvecKkue BEIUYUHBI, IPH ONMCAHUHU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII MCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS U EIUHMLBI (PU3NYECKUX




BEJIMYMUH, HAaXOIuUTh (OPMYINBI, CBA3BIBAIOIINE JIaHHYIO (DHU3HUECKYIO
BEeIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKd HM3yYEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BETUUHH

1.5

XapaKTepu3oBaTb CBOWCTBA TeJll, (PU3MUECKUe SBJICHHUS M IPOLECCHI,
WCTIOJIb3Ysl U3YYEHHBIE 3aKOHBI, IPU 3TOM J]aBaTh CJIOBECHYIO (hOpMYyIHUPOBKY
3aKOHA Y 3alIMCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3HYECKHE MpPOLECChl M CBOWMCTBAa T, B TOM YHCIE U B
KOHTEKCTE CUTYyallUd NPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
IIPUYMHHO-CJIEJICTBEHHbIE CBA3M, CTPOUTH OOBsICHEHUE U3 1 — 2 JOruyeckux
maroB ¢ momomplo 1 — 2 M3yd4eHHBIX CBOMCTBAa (DM3WYECKHUX SIBICHUH,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3a/1a4M B 2 — 3 NeHCTBUSA, UCTIONb3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIME (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a7aud
3aIMCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS
3aJaud, BBIOMpaTh 3aKOHbI M (OPMyJibl, HEOOXOAMMBIE Ul €€ pelIeHus,
MPOBOJIUTH pAcu€Thl M CpPaBHHUBATH IOJyYEHHOE 3HAUYeHHE (Qu3mUecKon
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

1.9

pacCiio3HaBaTb HpO6JICMBI, KOTOpBIC MOXHO PpCHIMTL IIpAd IIOMOIOH
(1)I/I3I/I‘-IGCKI/IX MCTOOOB, HCIIOJb3yd OIIHMCAHHUC HCCICAOBAHHA, BBIACIATH
IIPpOBEPSACMOC MMpCAITI0JI0KCHUC, OLICHUBATb IMpaBUJIbHOCTDb nopsaKa
IMPOBCACHUA NCCIICA0OBaHMs, 1CJIaTh BIBOAbI

MIPOBOJIMTH OMBITHI TI0 HAOIIOCHUIO (PU3MUSCKUX SBICHUA MM (PUINICCKUX
CBOMCTB Tei: (HOpMyIHpOBaTh MPOBEPSEMBbIE MPEIINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TNPEUIOKEHHOIO0 OOOpYyIOBaHUS, ONUCHIBATH XOJ ONBITA U
(GhopMyIHUpOBaTh BHIBOJIBI

1.10

BBIMOJIHATE MPSIMbIE U3MEPEHUS C UCIIOIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PUM3MUECKUX BEJIMYHMH, CPAaBHHMBATh pPE3yJIbTaThl H3MEPEHUI ¢
y4€TOM 33/1aHHON aOCOJIFOTHON NOTPEIIHOCTH

1.11

1.12

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT
APYrol €  HCHOJB30BaHUEM  IPSAMBIX  M3MEpPEHUN:  IUIAHUPOBATh
UCClIeIoBaHNE, COOMpPATh YCTAHOBKY W BBIMOJHATH H3MEPEHUs, Cleays
MpEeNIoKEHHOMY  IUIaHy,  (PUKCHUpOBaTh  pe3yjibTaTbl  IOJYyYEHHOM
3aBHCUMOCTH B BHJIE TaOnMIl U rpaduKoB, JenaTh BBIBOJABI IO pe3yiabTaTaM
UCCIIEIOBAHMS

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEJIMYMH: IUIAHUPOBATH
U3MepeHusi,  coOMpaTh  JKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CleAyd
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISITh 3HAYCHNUE BEIMUUHBI

1.13

1.14

1.15

coONIOAaTh MpaBWiIa TEXHUKU O0E30MacHOCTH Mpu paboTe ¢ JabopaTopHBIM
obopymoBaHEM

XapaKTepU30BaTh MPUHLUIIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPONl Ha MX ONMCAaHUS, MCIOJNb3ysd 3HAHHUA O CBOMICTBax
(bu3NUecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

paCHO3HaBaTI) HpOCTI)Ie TCXHHUYCCKHC yCTpOI\/’ICTBa 158 I/ISMepI/ITeJ'H)HI)Ie
mpuOoOpbel MO CXeMaM W CXEMaTHYHBIM PHUCYHKaM, COCTABISITh CXEMBI
AJIEKTPUUECKUX IIETIEH ¢ TOCIe0BAaTEIbHBIM U TAPaJICIbHBIM COCTUHEHHEM
3JIECMCHTOB, pa3n1/1qa;1 yC.IIOBHBIG 0603Haqu1/151 3JICMCHTOB BHGKTpI/I‘-IeCKI/IX
nemneun

1.16

MPUBOUTH IPUMEPHI (HAXOAUTh HH(GOPMAIUIO O MPUMEPaAx) MPAKTUIECKOTO
HNCITOJIb30BaHUA (1)PI3PI‘-I€CKI/IX 3HaHUU B HOBCCﬂHeBHOﬁ KU3HU  OJIA
obecrieueHrs 0€30MaCHOCTH MpU OOpaIIeHUU ¢ MPUOOPAMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHECHUS 3I0POBbS U COOJIFOJICHUSI HOPM KOJOTHIECKOTO
MOBEICHUS B OKPY’KAIOLIEH cpelie




1.17

1.18

OCYLIECTBIIATh MOMCK HMH(OpManmuu (U3MYECKOrO COAEpKaHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIIIUXCA 3HAHUW MW IYTEM CpPaBHEHUS
JOMOJTHUTEIBHBIX MCTOYHUKOB BBIACIATh MH(GOPMALMIO, KOTOpas SIBISETCA
MPOTHUBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

HCIIOJIb30BaTh IIPU BBINIOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO-TIONYJSPHYIO
TuTepaTypy (U3MUECKOTO COAEpIKAaHMS, CIPABOUYHBIE MaTEpHUalbl, PECypCHI
cetu  UHTepHer; Bnagerp npuéMamMu  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HH(OPMALIMK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

co3llaBaTh COOCTBCHHBIC MHUCHMEHHBIC M KpPATKHUE YCTHBIE COOOLICHHS,
0000mass wH(pOpMAIMI0O W3 HECKOJBKHX HCTOYHUKOB  (pH3MUECKOro
COJICpKaHUsI, B TOM YHCJIE IyOJMYHO MPEICTABIATh PE3YJIbTaThl IPOSKTHON
WM HCCIICIOBATEIILCKON JISTEIBHOCTH, TIPU STOM I'PAaMOTHO HCIIOJIb30BATh
W3YYCHHBIH TIOHSATHHHBIA  ammapar Kypca (U3MKHA, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEN

IpPU BBINIOJHEHUU YYEOHBIX TIPOCKTOB U UCCICHOBaHHMNA (DU3HUECKUX
MPOIIECCOB  pacHpeieiaTh O00A3aHHOCTH B TpyNIe B COOTBETCTBHU C
MOCTaBJICHHBIMU 33/1a4aMHM, CJICJUTh 32 BBINOJHCHUEM ILIaHA JCUCTBUH WU
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLCHMBaTh COOCTBEHHBIN BKIAa B
JeSITeJIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISISL TOTOBHOCTH pa3peiiaTb KOH(IUKTHI

9 KJIACC

Kox

NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pa3inyaTh SBJICHUA II0 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHUE

pacrio3HaBaTh MPOSBICHNE H3YYCHHBIX (PU3UYECKUX SBICHUN B OKPYKAIOIIEM
MHpE, B TOM uuclie GU3NYECKUE SBJICHUS B MPUPOAE, IIPU 3TOM NEPEBOAUTH
MPAaKTUYECKYI0 337a4y B Y4eOHYIO, BBIJCISTh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) pu3NUECKUX SIBICHUN

14

OIMMCbIBATh HM3YYCHHBLIC CBOMCTBA TE€I H (1)I/ISI/I‘-ICCKI/I€ SABJICHUS, HCIIOJIb3YyA
(1)I/ISI/ILICCKI/IC BCJIIMYUHBI, IPU OMMHUCAHUN MPABHUIIBHO TPAKTOBATH (1)H3H‘-ICCKPII>1
CMBICJI HCITIOJIB3YEMbIX BCJIWYHH, 0003HAYECHHS U CANHUIbI (1)I/ISI/IV-IGCKI/IX
BCINYMH, HaAXOJIUTb (I)OpMyJ'IBI, CBA3BIBAOIIUC  NAHHYIO (I)I/I3I/IquKYIO
BCJINMYHWHY C JOpPpyruMd BCIWYMHAMH, CTPOHUTH r*pa(i)mq/l HN3YUCHHBIX
3aBHCHUMOCTE (I)I/I3I/I"IGCKI/IX BCJINYHH

1.5

XapakTepu3oBaTh CBOWCTBa Tell, (U3MUYECKHE SBJIEHUS M IPOLECCHI,
HCIIOJIb3YS U3YUYEHHbIE 3aKOHBI, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHAa U 3aIIMCHIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE

1.6

OOBSCHATh (PU3MUECKHE TPOIECCHl W CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTCEKCTEC chyaquI MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTepa: BbIABIIATH
NPUYUHHO-CJICACTBCHHLIC CBA3H, CTPOUTH OG’bﬂCHeHI/Ie n3 2 — 3 JOrMYecKux
[IaroB ¢ MOMOINBI0 2 — 3 M3yYEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUH,
(hu3HUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pelars pacu€THbIE 3a7a4n (OMMPAIOLIUECS HA CUCTEMY U3 2 — 3 ypaBHEHHUN),
HCIOJIb3YSl 3aKOHBI U (hOPMYIIbI, CBSI3bIBalOIINE (DU3MUECKHUE BEIMUMHBI: Ha
OCHOBE aHAJIM3a YCJIOBHS 3a/1ayM 3alMChIBATh KPaTKOE YCJIOBUE, BBISBIATDH
HEJIOCTAIONINE WM HW30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI M (POPMYIIHI,
HEOOXOAMMBIE JUIsI  PEUICHHs, TMPOBOAUTh pAacyéTbl W OICHHUBATh




PEATUCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] (PU3NYECKON BETMUHUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIINTh IMPU MOMOLIM (PU3MUECKUX
METOJIOB, MCIIOJIb3Ysl OIIMCAHUE HCCIEIOBAHUA, BBIACHATH IPOBEPSIEMOE
IPEIONOKEHUE,  OLCHUBAaTh  INPAaBWIBHOCTb  IMOpPAJKAa  IPOBEICHMS
WCCIIeIOBAHMUS, JI€TaTh BBIBOJbI, HHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOACHUIA
U OIIBITOB

1.9

1.10

1.11

1.12

1.13

MIPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBICHUM UIH (PU3NUECKUX
CBOWCTB TeJI: CAMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/IOBaHUsl, OMUCKHIBATh XOJI OMbITA U €ro pe3yjibTaThl, POPMYIHUPOBATH
BBIBOJIBI

MPOBOJIUTh TMPH HEOOXOIUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHU, ONpEHeIsis
cpeaHee 3HAueHHE U3MeEpseMoill BennuuHBl  ((POKycHOE paccTosiHUE
cobuparomeld  JIMH3bI), OOOCHOBBIBATH BBIOOp crmocoba  U3MEpPEHHs
(u3MepuTenpLHOro prudopa)

MPOBOJIUTh  HCCIEIOBAaHUE  3aBHCHMOCTEH  (PU3MUECKUX BEIMYHH C
UCTIOJIb30BAaHUEM  TPSMBIX  HM3MEPEHUWiIl: IUIaHUPOBAaTh  HCCJIEJOBaHHE,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTaHOBKY, (UKCHPOBaTh  PE3YJIbTAThI
MOJTYYEHHOH 3aBUCUMOCTH (PM3MUYECKHX BEJIIMYMH B BUAE TAOIHIN IrpadHKOB,
ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHWA

MPOBOJIUTh KOCBEHHBIE H3MEPEHHUs (M3MYECKHX BEIMYUH: IUIAHUPOBATH
U3MEpeHus, CcoOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U  BBIIOJHATH
U3MEPEHMS, CIEeAys INPEIJI0KEHHOW WHCTPYKLUMH, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI U AHAJIM3UPOBATH IIOJYYECHHBIE PE3YJIbTAaThl C Y4ETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHUI

coOnroAaTh MpaBuila TEXHUKUA 0€30MacHOCTH Mpu padoTe ¢ JabopaTopHBIM
o0opynoBaHHEM

1.14

1.15

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3WYECKUX  MOJIENECH:
MarepuaibHas TOuKa, a0OCOIIIOTHO TBEPOE TEIO, TOUCUHBIM UCTOYHUK CBETA,
JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas MOJENb
aTOMHOTO sApa

XapaKTepU30BaTh MPUHILHUIIBI IEHCTBUS U3YUYEHHBIX MTPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa WX ONMCAHUS, MCIOJIb3YyS 3HAHUA O CBOWCTBax
(bu3MYECKUX SIBICHUN U HEOOXOANMBIE (PU3NYECKUE 3aKOHOMEPHOCTH

1.16

1.17

1.18

WCIONIb30BaTh CXEMBbl M CXEMAaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENLHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOLECCOB MPU
pelIeHnr y4eOHO-TIPaKTUUECKUX 3a/1a4, ONTHUYECKUE CXEMBI JUISl IOCTPOCHHS
M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JINH3E

MIPUBOJIUTH TPUMEpPHI (HAXOAUTH UHPOPMAIUIO O MPUMEPAX) MPAKTHIECKOTO
UCTOJb30BaHUS (U3MYECKUX 3HAHMH B TIOBCEIHEBHOW IKM3HM IS
oOecnieueHrs 6€30MacHOCTH MU 00pallleHnu ¢ MprudopaMu M TEXHUYECKUMU
YCTPONCTBaMHU, COXPAHEHUs 370POBbsl M COOIOIEHHUS] HOPM KOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOLIEN cpeie

OCYILIECTBIATh MOUCK HHPOpMAIMK (PU3UUYECKOTO COJEpP)KaHUS B CETH
WuTepHeT, caMoCTOSTENbHO (OPMYTUpPYs] MOUCKOBBIA 3ampoc, HAXOIUThH
IIyTU OIpENEeNIeHUs] JOCTOBEPHOCTH IOJYyYEHHON HH(OpPMalMM HAa OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIbHBIX HCTOUHUKOB

1.19

WCIOJb30BAaTh TPU BBIMOJHEHUH Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy (U3NYECKOTO COJCPKAHUS, CIPABOYHBIC MaTEpHalbl, PECYpCHI
CETHN I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa,
npeoOpazoBanus HHGOPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
uH(OpPMAllUM U3 HECKOJIbKUX MCTOYHHUKOB (PU3UUYECKOrO COAEpIKAHMS,




1.21

MyOJIMYHO TPEICTaBIATh PE3yabTaThl MPOSKTHOW WIIM HCCIEA0BATEIIbCKOM
JIEATEIIbHOCTH, MPA 3TOM I'PAMOTHO HMCIIOJIb30BaTh U3YYEHHBI MOHATUIHBIN
ammapaT HM3y4aeMmMoro pasjaena (U3MKH M CONPOBOXKIATh BBICTYIUICHHE
Ipe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

IpU BBIIIOJHEHUH YYEOHBIX TIPOCKTOB U HCCIENOBaHHWNA (PU3MUECKUX
IIPOLIECCOB  paclpelesiATh OO0S3aHHOCTM B TIpyINIleé B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMH, CJICIUTH 3a BBIIOJIHCHUEM IUIaHA JEUCTBUM U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIaL B
JeATEIbHOCTh TI'PYIIIBI, BBICTPAaUBATh KOMMYHUKAaTMBHOE B3aWMOJCHCTBHUE,
IIPOSIBJISISI TOTOBHOCTb pa3periaTh KOH(MINKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasjiena
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIET'O MHPA
®usuka — HayKa o npupone. fAsnenus npupoasl. Pusndeckue
11 SBJICHUS:  MEXaHMYEeCKHe,  TEIUIOBbIE,  DJIEKTPUYECKHUE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnueckue BenuuuHbl. M3mepenue (u3MuecKUX BEIMYUH.
1.2 duznyeckue pUOOPHI. [TorpemHocTtsb U3MEPEHUIL.
MexayHapoiHasi cucTeMa €MHHUIL
EcrecTBeHHOHay4HbI ~ MeTOJ  IO3HaHMA:  HaOJIrOAEHUE,
1 13 [IOCTAaHOBKA HAY4YHOIO BOIPOCA, BBIIBWKEHUE THUIIOTES,
9KCHEpUMEHT 1O  IPOBEpPKE  THIOTE3,  OObSICHEHHE
Ha0JII01aeMOT0 SIBJICHHUS
14 Onwucanne GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENIEH
[IpakTuueckue padbOTHI:
#i#Par###3Mepenne pacCTOSHUIA.
15 ##HHPar##H13mepenne 00bEMa KHUIKOCTH U TBEPIOTO TEA.
' #H##Par##Onpenenenue pa3MepoB MaJbIX TeEJl.
H#HH#Part#H##113mepenue TeMIepaTypbl npu MIOMOLIU
KHUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPhI
ITEPBOHAYAJIBHBIE CBEJAEHUSA O CTPOEHWU BEILIECTBA
##HPar###CTpoeHne BeliecTBa: aTOMbl M MOJIEKYJNIBI, HX
2.1 pazMepbl. OINBITHI, JO0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE
BELIECTBA
#H##Par### ] pikenne yactuil BemecTBa. CBsI3b  CKOPOCTH
2.2 JBUKEHMSI YacTULl C TEMIEpaTypoil. bpoyHOBCKOE IBH)KEHUE,
muddy3us
23 B3aumopeiicTBue yacTHI] BEIIECTBA: TPUTSIKEHUE U
OTTaJIKUBaHUE
##HPar### ArperatHple COCTOSIHUS BEILECTBA: CTPOCHHE T'a30B,
2 24 KHUAKOCTEH U TBEPABIX (KpHUCTaUIMYECKUX) Te. B3anMocBs3b
MEXJIYy CBOMCTBAMHM BELIECTB B pPa3sHBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
##HPar###Ouenka 1nuameTrpa aromMa MeETOAOM psijioB  (C
WCIIONB30BaHUEM (oTorpaduii).
2.6 #HHPar##H#OnbITel MO0 HAOMIONEHUIO TEMJIOBOTO PACIIUPEHUS
ra3os.
#HPar##H#OnpITel MO0 OOHApY)KEHHIO  JCHCTBHSL  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
31 Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
3 JIBYDKEHUE
39 #H##Par###Cxopoctb. CpenHsisi CKOPOCTh TP HEPABHOMEPHOM
) JBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHHUS
3.3 SIBnenue uHepuuu. 3akoH MHepLUHU. B3aumoaeicTBue Tea Kak




NpPUYMHA W3MEHEHMs CKOpPOCTH JBMXKEHMs Tel. Macca Kak
Mepa HHEPTHOCTH Teja

3.4

#HH#HPar### lnornocts  BemectBa. CBA3bp  IUIOTHOCTU €
KOJIMYECTBOM MOJICKYJI B eIMHUIE 00bEMa BelecTBa

3.5

Cuita xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢ MoMOIIbI0
JTMHAMOMETpa

###Par##IBnenne tarorenus u cuia Tsbkectd. Cuma TsKecTH
Ha Jpyrux maserax. Bec Tema. HeBecomocTs

Cuna tpenus. TpeHue ckoybkeHuUs U TpeHue nokost. TpeHue B
IIPUPOJE U TEXHUKE

3.9

3.10

#H##Par###CnoxxeHre CWI, HAIPaBJICHHBIX IO OJHOW TPSIMOM.
PaBHOgelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHyue CKOPOCTH PaBHOMEPHOTO JBMXKEHM (LIapuKa B
AKHUJAKOCTU, MOJIENIH JIEKTPUUECKOTO aBTOMOOMIISL U TaK Jajee).
Omnpenenenue cpeaHell CKOPOCTU CKOJBXEHUS Opycka WM
1iapyKa Mo HaKJIOHHOM miiockocT. Omnpenenenue MmIOTHOCTU
TBEpaOro tena. OMBITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb
pacTspkeHus (nedopMalun) NpyKUHbI OT MPUIOKEHHON CUJIBL.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbl TPEHHS
CKOJIb)KEHUSI OT Beca Tela M XapakTepa CONPHUKACAIOLIUXCS
MOBEPXHOCTEH

3.11

Ousnyeckue SBICHUS B IPUPOAC: INPUMEPHI JBWXKEHUSA C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOW NPUPOJE,
JCUCTBHUE CUJIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenue T1BEpmoro Tenma. CrnocoObl  YMEHBIICHHUS U

4.1 YBEJIUYEHUS JIaBICHUS
42 JlaBneHue rasza. 3aBHCHMOCTb JaBJICHHMsI Tra3a OT 00b&Ma,
TEMIIePaTyphI
43 [lepemaua naBneHust TBEPABIMH TeNAMH, JKHIKOCTAMU H
' razamu. 3akoH [lackamns. [THeBMaTnueckue MalimHbl
3aBUCUMOCTh JMaBJICHUS  KUJIKOCTH OT  TIyOWHBI.
4.4 Iunpocratuuecknii  mapanokc. CooOmiaromuecss COCY/bIL.
['mapaBnrueckue MeXaHU3MEI
Atmocdepa 3emnu u arMmocdepHoe naBieHue. I[IpudnHbI
45 CYIIECTBOBaHMSA  BO3AYIIHOM  oOomouku  3emnu.  OmbIT
' Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOps
16 W3mepenue armochepHoro  namineHus. [IpuGopsl s
' M3MEPEHHS aTMOC(PEPHOTO JTaBICHUS
47 JlelicTBuEe KMAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TEJO.
BritankuBatomas (apxumMeioBa) cuiia. 3akoH Apxumena
4.8 [1naBanue ten. Bo3nyxomiaBanue
[IpakTuyeckue pabOTHI:
HccnenoBanne 3aBUCUMOCTH Beca Tela B Boje OT 00BbEMa
4.9 NOTPYKEHHOW B KHUAKOCTh dactu Tena. OmnpexneneHue

BBITAJIKUBAIOLLECHA CHUJIBI, ICHCTBYIONIEH Ha TEJI0, MOTPYKEHHOE
B JKMAKOCTh. I[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH




CUJIbI, IEUCTBYIOLIEH HA TEJIO B >KUAKOCTH, OT MacChl Tela.
OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb BbITAJIKHUBAIOLIEH
CWJIBI, JEHCTBYIONIEH Ha TENO B IKUIKOCTH, OT 00BEMa
NOTPYKEHHOM B KMAKOCTb YacTH Tejla M OT IUIOTHOCTHU

KHUJIKOCTH. KoucrpyupoBanue apeomeTpa WIH
KOHCTPYHPOBaHUE JOJKH u oIpezeNeHue eé
Ipy30M0IbEMHOCTH

4.10

411

Ouzuyeckue SBICHUS B MPUPOJE: BIUSHUE aTMoc(hepHOro
JIaBJICHUS HA )KUBOM OpraHu3M, IIaBaHUE PbIO

TexHuueckue  ycTpoicTBa: cooOmaromuecsi  COCyapbl,
YCTPOMCTBO BOJONPOBO/IA, THAPABIMUECKUN Tpecc, MAaHOMETP,
06apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIHOCTD, OHEPT M

5.1 Mexanunueckas padota

5.2 MexaHn4deckast MOLIHOCTD

53 [IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS IJIOCKOCTb.
[IpaBuio paBHOBeCHs pbl4yara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy
«3omotoe mpaBuiIo» MexaHUKU. KoaddummeHt mone3Horo

5.5 neiictBusi MexaHu3MoB. I[IpocTele MexaHu3mbl B OBITY U
TEXHHUKE

5.6 [ToTeHuuanpHas JHEPTUU TeJa, TOJHATOTO HaJl 3eMIE

5.7 Kunernueckas sHeprust

5 58 [lonnass MexaHH4YecKas _OHeprus. 3aKOH M3MEHEHHS W

COXPAaHCHUS MEXaHHUECKOH SHEePTUU
[IpakTuueckue padbOTHI:
##HPar###Onpenenenne  paboOThl  CUJIBI  TPEHHUS  MpHU

59 paBHOMEPHOM  JBWKCHHHM  Tella 10  TOPU30HTAIBHON
MoBepxHOCTU. VccnenoBaHue YCIOBHM paBHOBECHUS pblUara.
N3amepenne KII/] nakmoHHOM miiockocTH. M3ydeHue 3akoHa
COXPaHEHUS MEXaHHUYECKOH dHepTuu

5.10 du3nyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJIoBeKa
TexHnuueckue YCTPOMCTBA: pbIyar, TTOJIBH>KHBII 51

5.11 HEMOJBIKHBIM  OJOKHM, HAKJIOHHAs IIJIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY

8 KUIACC
Kon
Kon aiemenTa IIpoBepsiemMbIe 3JIeMEHTHI CO/IePKAHUS
pasaena
TETUJIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYCCKOW TEOpUH

6.1 CTpoeHHs BemiecTBa. Macca u pa3Mepbl MoJekyld. OTBITHI,
MOATBEP K IAIOLIUE OCHOBHbIE MOJIOXKEHUS
MOJICKYJISIPHOKUHETUYECKOU TEOPUU

6 6.2 Mogenu TBEPIOro, KUAKOTO M Ta3000pa3HOr0 COCTOSTHUN

BenectBa. Kpucrannnyeckue u amopdHble Tena

63 OO0BscHeHNE CBOfIfTB ra3oB, XKHAKOCTESH H TB;épI[I)IX TEJI Ha
OCHOBE TOJIOKEHUHN MOJIEKYJIIPHOKMHETUYECKOM Teopun

6.4 CmauuBaHue M KallWUSIPHBIE SIBJICHUS




6.5

TermoBoe pacuipeHne U CyKaTHe

6.6

6.7

Temneparypa. CBsi3b TeMHOepaTypbl CO CKOPOCTHIO TEIJIOBOTO
JBUKEHMSI YACTHI]

Buytpennss ssHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
SHEpIuu: Telionepeaya U CopepiieHue padoThl

6.8
6.9

Bunsl  Temonepenaud:  TEIUIONPOBOJHOCTb,  KOHBEKIIMS,
U3Iy4eHUe

KommuecTBO TEIIOTHI. yI[eJ'IBHaH TEMI0EMKOCTh BEIIECTBA

6.10

6.11

Termno000MeH U TEIJIOBOE paBHOBECHE. Y PaBHEHUE TEILIOBOIO
Oananca

HHaBJIeHI/Ie nu OTBepZ[eBaHI/Ie KpI/ICTaJIJ'II/I‘IeCKI/IX BCIICCTB.
VenpHas TEIOTa IIaBIeHUs

6.12

[TapooOpa3zoBanne u KoujaeHcamnus. Vcnapenwe. Kunenwe.
VnenpHast ~— TemoTa  mapooOpa3oBaHUSA.  3aBUCUMOCTH
TEMIIepPaTypbl KHIICHUSI OT aTMOC()EPHOTO J1aBICHHUS

6.13

Bnaxnocts BO3yXa

6.14

6.15

6.16

OHeprus TomMBa. Y ieibHasi TENI0Ta CrOPaHUs

[punmunsr pabotsl TemnoBbix asurareneid KIIJ TemmoBoro
nBurarens. TeruloBple IBUraTeId M 3alUTa OKPYKAIOIIEH
Cpensl

3aKOH COXpaHEHUs M MPEBpallleHUs SHEPTUU B TEIUIOBBIX
mpoueccax

6.17

[IpakTudeckue pabOTHI:

H#HHHPar###0nbITl 10 OOHAPY)KEHHIO  NIEWCTBHUS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUS.

###Par###OnbIThl 110 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM
COJIU WJIU caxapa.

H#HHHPar###0OnbITEl IO HAOJIOACHUIO TEIJIOBOTO PACIIHPEHUS
ra3oB, )KMJIKOCTEU U TBEPIBIX TEI.

#H#Par###0Onpenenenue JaBiIeHUs BO3AyxXa B OalloHE
HITIpUIIA.

H#HHHPar##H##OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb
JaBJICHUS BO3JyXa OT e€ro o0béMa ¥ HarpeBaHus WU
OXJIaKICHHUSI.

###Par###IpoBepka TUIOTE3bl  JIMHEHHON  3aBHCHUMOCTH
JUIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEeMIIepaTyphl.

#H##Par###Habmonenne n3MeHeHNs BHYTPEHHEH YPHEPTUH Tena
B pe3yJbTaTe TeIJIonepeaayu U padoThl BHEITHUX CHIIL.
#H##Par###llccnenoBanue  SBICHUS — TEIUIOOOMEHa TP
CMEIIMBAHUU XOJIOAHOU U ropsiuei BOABI.
###Par#H#Onpenenenue KOJIMYeCTBA TEIUIOTHI, MOIYYEHHOIO
BOJAOW TpU TEIIOOOMEHEe C HarpeTbiM METaJUIMYECKUM
LUUJIUHIPOM.

###Par#H#Onpenenenue yaeabHON TEMI0EMKOCTH BEILIECTBA.
#H##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H#OnpeneneHue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.
#H##Par###OnpenencHue yaeabHON TETUIOTHI IUIABICHUS JIba.

6.18

@u3nYecKue SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSIKEHUE
U KalWJUIApHBIE SIBIEHUS B IPUPOAE, KPUCTAIUIBI B MPHUPOJIE,
nznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHHE POCHI, TYMaHa, UHEsl, CHETa.




6.19

TexHnuueckue YCTPOMCTBA: KanuJUIsIphI, MIPUMEPbI
HCIIONB30BAHUSL ~ KPUCTAIUIOB, JKUJAKOCTHBIM  TEPMOMETD,
JaTYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS JOMOB,
THTPOMETPHI, TICUXPOMETpP, NapoBas TypOWHa, IBUTATEINb
BHYTPEHHET0 CTOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kyiona

7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPs/I0B U PACCTOSTHUS MEKY TeJIaMHU)
Dnekrpuyeckoe mnoje. Hanpssk€HHOCT 3JIEKTPUYECKOTO MOJIS.

7.3 [IpuHUMI  Cynmepmo3uiMM  JIEKTPHUYECKUX  Tojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  asnexrtpuyeckux — 3apsiios. DneMeHTapHbIN

7.4 anekTpudyeckuit 3apsa. Crtpoenue artoma. llpoBomHuku u
JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

76 DNEeKTPUUECKHUI TOK. Ycnosus CYLLECTBOBAHUS
ANEKTPUYECKOTO TOKA. FICTOYHMKH TOCTOSTHHOTO TOKA

77 JleicTBHUSL DIEKTPUYECKOr0 TOKa (TEIIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

78 Onektpuyeckas  uenb. Cujna  ToOKa.  DJIEKTPUUYECKOE
HaIpsDKEHUE

79 ComnpoTuBiieHHE TMPOBOJHUKA. YJEIHHOE COMPOTHUBIICHUE
BeIlleCTBA

7.10 3akoH OMa aJ1s1 yyacTKa Lenu

711 [TocnenoBarensHOE u napajjieabHOe COEIMHEHUE
MIPOBOTHUKOB

712 PabGoTta 1 MOIIHOCTH AJEKTPUUECKOTO TOKa. 3akoH Jlkoyns —
Jlenna

713 DNEeKTpUUYECKHE IIENH U TTOTPEOUTETU IIEKTPUIECKON IHEPTUN
B ObITy. KOopoTkoe 3ambikaHue

714 [locTostHHble ~ MarHuTHL.  B3aumopeicTBHE  MOCTOSHHBIX
MarHuTOB

715 MaruauTtHOEe mojsie. MarauTHoe moJsie 3eMJIM M €ro 3HA4YCHHUE
JUISL S)KU3HU Ha 3eMiie

716 OneiT Opcrena. MarHuTHOE TMOJ€ DIEKTPUUYECKOTO TOKA.
[IpuMeHeHne PJIeKTPOMArHUTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJSI HA TMPOBOJHUK C TOKOM.

717 QHCKTpOIlBI/II‘aTeJILu MOCTOSIHHOTO ~ TOKa. I/uIcnonL3OBaHHe
JJICKTPOJIBUTATENIE B TEXHUYECKHUX YCTPOMCTBAX H Ha
TpaHCcIopTe

718 OneiTel @apages. SIBieHuE 3IEKTPOMArHUTHOW HMHIYKIUU.
[IpaBuno Jlenna
Onekrporerepatop. CrmocoObl TONyYEHUS SICKTPHUECKOM

7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX MCTOYHHUKAX
SHEPIUU
[IpakTuyeckue pabOTHI:

7.20 OMnbITEI MO HAOTIOICHUIO DJICKTPHU3AIIMN T WHAYKIIUEH U TpU

COMPUKOCHOBEHUH.




UccnenoBanue  NEUCTBUS ~ DJIEKTPUYECKOTO  MMOJA  Ha
MIPOBOJHUKY M TUAJICKTPUKHU.

CbOopka w mpoBepka pabOTHI  DJIEKTPUUYECKOW  IEMU
MOCTOSIHHOTO TOKa.

W3mepenue u peryimpoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HaPSIKEHUSL.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MIYIIETO uepe3
pPE3UCTOP, OT COMPOTUBIICHHS] PE3UCTOpPA U HAMPSHKEHUS Ha
pesucrope.

OnbIThL, JEMOHCTPUPYIOLIHME 3aBUCUMOCTh 3JIECKTPUUYECKOIO
CONPOTUBIICHUSI TPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEUYEHHUS U MaTepuaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANPSHKEHUH — TIpuU
IIOCJIEZI0BATEIbHOM COEAMHEHUU JIBYX pe3ucTopoB. IIpoBepka
MpaBWwiIa JUIsl CWJIBI TOKa NpPHU MapayieIbHOM COEIUHEHUU
pesuctopoB. OrmnpeneneHne padOThl BJIECKTPUUYECKOTO TOKa,
uaymero  depes  pesucrop. OmpeneneHue  MOIIHOCTH
NEKTPUYECKOTO  TOKa,  BBIIEISIEMOM  HA  PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO uepe3
JIaMIIOYKy, OT HampspkeHus Ha Heil. Onpenenenne KIT
HarpeBatens. lccienoBaHre MarHMTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHUTOB. M3ydeHWe MarHUTHOrO  TOJIA
MOCTOSIHHBIX MAarHUTOB MPH WX OOBEIUHEHHH U Pa3JICICHUU.
HccnenoBanue AeCTBUA 3JEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpeniky. ONbITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHIIBI
B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HampaBlIeHUsT TOKa B KaTymke. M3ydeHuwe JeHcTBUA
MarHuTHOTO TIOJISI Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBanue
u u3ydeHue paboTel anektponaBuratensd. M3mepenne KIIJ]
AJIEKTPOJIBUTATENIbHON yCTaHOBKU. OTBITHI 1O MCCIEIOBAHUIO
SBIIGHUS ~ DJEKTPOMAarHUTHOM  WHAYKIMH:  HUCCIIEJOBAHHE
W3MEHEHUN 3HAUYCHUS ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKa

dusndueckue SIBICHHUSI B IpUpoAcC: SJICKTPUUCCKUC ABJICHHUA B
aTMOC(I)epC, SJICKTPUYCCTBO JKUBBLIX OPTraHHU3MOB, MArHUTHOC

721 nosie 3emiu, Apedd MonrocoB, poidb MAarHUTHOTO TOJS JJIS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE
TexHudeckue  yCTpOMCTBA:  AJIEKTPOCKON,  aMIIepMeETp,
BOJITMETP, PEOCTAT, CUYETUYUK DIIEKTPUYECKOW DHEPIUH,
799 DJIEKTPOOCBETUTEIILHBIE npuOopHI, HarpeBaTelIbLHBIE
AJIEKTPONIPUOOPHI (mpumepsl), JNEKTPUUYECKUE
npeaoXpaHUTEIN, OJICKTPOMArHur, SJICKTPOABUTATCIIb

MMOCTOAHHOI'O TOKA, TCHECPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
pasena Kon snementa [IpoBepsiemble 3JIEMEHTHI COACPKAHUS
MEXAHUWYECKMUE SBJIEHUA
81 MGX?:HI/I‘-IGCKOG nBUKeHHe. MarepuanbHasg Touka. Cucrema
orcuéra
8 8.2 OTHOCUTEIBHOCTh MEXaHNYECKOTO ABIKEHUS
8.3 PaBHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE
8.4 ###Par#t#HepaBHoMEpHOE  NIPSIMOJIMHENHOE  JABM)KEHHE.




CpenHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla MpU HEPaBHOMEPHOM
JIBUKEHUU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBUKCHUE

8.6 #HH#Par###CroboaHoe nanenue. OnbIThl [ anumes
#H##Par###PaBHnomepHoe ABUKEHUE 1O OKpyxkHOCcTH. [lepuon

8.7 W dacrtoTa oOpameHus. JIuHEeiiHas W yrjoBas CKOPOCTH.
LleHTpOCTPEMUTENBEHOE YCKOPEHUE

8.8 ITepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 HH##Par### [puHIUTT CYyTIEPIIO3UITUN CUIT

8.12 Cwita ynpyroctu. 3akoH ['yka

813 #A#Par#H##Cuna TpeHUs: cuja TPEHUS CKOJIbKEHHS, CHJia
TPEHHUs IOKOS, IPYT'He BUBI TPEHUS

814 ###Par#H#Cuna TsDKECTU M 3aKOH BCEMHPHOTO TATOTEHUS.
YckopeHre cBOOOIHOTO MaIeHUs

815 JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocMuueckas
CKOpocTh. HeBecoMoCTh 1 meperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

817 ###Par###PaBHoBecrue TBEPAOro Tejaa C 3aKPEIUIEHHOW OCBIO
BpaieHusi. MomeHT cuibl. LleHTp TsokecTn

8.18 Nmiynsce tena. M3menenue ummyisca. IMmysnbsc cuiisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #HiHPar###PeakTUBHOE IBUKEHUE

8.21 MexaHunueckasi paboTa U MOIIHOCTb

822 Pabota cun TskectH, ynpyroct, TpeHus. CBs3b SHEpruum u
paboThI

8.3 [ToreHnmanpHast SHEPTHS TeJa, MOJHATOTO HaJ TIOBEPXHOCTHIO
3emun

8.24 IToreHnManbHAast SHEPTHUs CXKATON MPYKUHBI

8.25 ###Par#H#Kunetnueckas sHeprusa. Teopema 0 KHHETUYECKON
SHEpPIruu

8.26 HHHPar###3akoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJbXEHHsI Opycka WU
JBIDKEHUS IIapuKa 10 HAaKJIOHHOW mockocTH. Ompenenenue
YCKOPEHHsI Telna TPH pPaBHOYCKOPEHHOM JBIDKEHUH  TIO
HAKJIOHHOM INIOCKOCTH.
HccnenoBanre 3aBHCMMOCTH IIYTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[TpoBepka THITOTE3BI: €CIIU TPU PAaBHOYCKOPEHHOM JIBM)KCHUHU

8.27 0e3 HavyaJbHON CKOPOCTH IYTH OTHOCSTCS KakK psili HEUETHBIX

Yuced, TO COOTBETCTBYIOIIHME MPOMEKYTKH  BpPEMEHHU
OJIMHAKOBEI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKCHHUS OT
CWJIBI HOpMaJIbHOTO naBieHus. OmnpenencHue koddduimenta
TPEeHUs1 CKOJBKeHUs. OnpenencHue >KECTKOCTH TPYKUHBI.
Onpenenenne padOTHl CHUIIBI TPEHUS TIPU PABHOMEPHOM
JNBIDKGHUW  Tela TI0 TOPU30HTAJIBHOH  IMOBEPXHOCTH.
Omnpenenenne pabOTHI CUITBI YIIPYTOCTU TPU TOIBEME TPy3a C




HCITIOJB30BaHHUEM HCIIOABHIKHOI'O U ITOJABHUXKXHOI'O OJIOKOB

du3nyeckue SABJICHUS B npupoac: IPUIMBbBI W OTJIUBEI,

8.28 nBrkeHue IuiaHeT  COJHEYHOM  CHUCTEMBI, pPEaKTHBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
8.29 TexHuyeckne ycTpoWCTBa: CIUAOMETD, NATYUKH ITOJIOKCHHUS,

paccTOsIHUS U YCKOPEHHUS], PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 11 BOJIHBI

9.1

9.2

KonebarenbHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU
KoJe0aHui: TIepro/I, YacTOTa, aMIUIUTY 1A
MareMaTtnyeckuii U IPYKUHHBIA MasTHUKHU. [IpeBpamienue
SHEPIUU MpU K0JeOaTeIbHOM JABHKEHUH

9.3

94

3aryxaromuye — KojeOaHus.  BbeIHYKIeHHbIE — KOJIeOaHHUS.
Pe3onanc

Mexannueckue BoaHbL. CBOHCTBA MEXaHMYECKHX  BOJIH.
[IpononbHbie M TIONEpeYHBbIE BOJIHBL. J[JIMHA BOJHBI |
CKOpOCTh €€ pacrpocTpaHeHHs. MexaHWyecKue BOJHBI B
TBEPAOM TeJIe, CECMUYECKHE BOJIHbI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

9.7

9.8

9.9

Nudpa3Byk u yabpTpazByk

[IpakTuyeckune paboOTHI:

Onpenenenue YacTOThI u nepuoja KoseOaHuit
MaTEeMaTUYECKOI0 MasiTHUKA.

OmnpezneneHyre 4acTOThl M Iepuojia KojleOaHWH NPYKUHHOTO
MasiTHUKa

HccnenoBanue 3aBUCHUMOCTH nepuoza Kose6aHui
MOJIBELLIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccnenoBanue
3aBUCUMOCTH NEepHOAa KoleOaHUH MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka He3aBUCHMOCTH TIeproIa KoyieOaHuit
rpy3a, NOJBEUIEHHOIO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHbl. M3mMepenue yckopeHust cBOOOIHOTO Ma/ieHus
®dusnyeckue SBJIECHUS B MPUPOJE: BOCIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHaAMH,
X0

TexHuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BAaHUE
yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

OJIEKTPOMarHuTHOE  MOJE.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

10.2

[ITkana 37EKTPOMArHUTHBIX BOJIH

10.3

10.4

OneKkTpoMarHuTHas npupoaa cBeta. (CKOpOCTb — CBeTa.
BosHOBBIE CBOMCTBA CBETA

[TpakTiueckue paboThI:
W3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOLUIBIO
MOOMIBHOTO TenedoHa

10.5

duznueckue SBICHUS B MPUPOJE: OMOJOTHUECKOE NIeHCTBHE
BUIMMOTO, YIBTPa(UOJIECTOBOTO U PEHTI€HOBCKOTO U3TY4YEeHU I

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111

JIyueBast monens cBera. MicTouHMKM cBETa




12

11.2 [IpsimonuHeitHOE pacpocTpaHeHHEe CBeTa

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aK0H OTpaKEHHS CBETa

114 IIpenomnenue cBera. 3akoH mnpenomieHust cserta. [lomaHoe
BHYTPEHHEE OTpPaKECHUE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

116 OnTtuueckass cuctema (¢oToamnmapara, MHUKpOCKoma U
TeJecKona

117 I'ma3 kak  onTuyeckas cucrema. bIu3opykocTh U
JAIIbHO30PKOCTh

118 Pasnoxxenune Oenoro cBera B crekTp. OmnbiThl HbroToHA.
CroxeHue cnekTpaibHbIX 11BETOB. [{ucnepcus ceera
[TpakTuyeckue pabOTHI:
###Par#t#llccnenoBanue 3aBUCMMOCTH  yria OTpaKeHUs
CBETOBOTI'O Jy4a OT yIJia MaJeHUs.
###HPar##13yuene xapakTepuCTHK U300paKeHUs MpeaMeTa
B IUIOCKOM 3€pKaJie.
###Par#t#lccnenoBanue 3aBUCUMOCTH  YIJla MPEOMIICHUS
CBETOBOTO Jiyya OT yIJla TaJeHUs Ha TPaHUIE «BO3AYX —

11.9 CTEKJION.
###Par#Ht# lonyuenue U300paxeHU c MIOMOIIbIO
coOuparoIien JMH3bL.
#H#Par###Onpenenenue doKycHOTO paccTosiHus u
ONTUYECKOI CUITBI COOUPAOIIEH JTHMH3BL.
#AH#Par####0OnbITh IO Pa3I0KEHUIO OEJIOro CBETa B CIEKTP.
HHHPar###ONBIThl O BOCIPUATHIO IBETA MPEIMETOB MPHU UX
HaOJIIOJICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
dusnyeckue sBieHus B npupoze: 3arMenus Connua u JIyHsl,

11.10 [[BETa Tell, ONTHYECKUE SBICHUS B arMmocdepe (1BeT HeOa,
pedpaxkuus, paayra, MUpax)

1111 TexHUYECKHE YCTPOMCTBA: OYKM, TMEPUCKOM, QoToamnmnapar,
ONTHYECKUE CBETOBOJIBI

KBAHTOBBGIE ABJIEHUA

121 OneiTel Pe3epdopna u mmanerapHas Mojens atoma. Mojelnb
aroma bopa

192 Hcnyckanwe © TOTJIONIEHHWE CBETa aroMoM. KBaHTHL
JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3TydeHHs

124 Crtpoenue atoMHOro snapa. HykioHHass Mojaelnb aTOMHOTO
sapa. U3oTomnsl

125 PamnoaxktuBHbie  mpeBpamieHus. [lepmox  momypacmana
ATOMHBIX SJIEP

126 Snepubie peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAIOBOTO U
MacCOBOI'0 YHCET

12.7 DHeprus CBsI31 aTOMHBIX sijep. CBs3b MACChl U SHEPTHH

128 Peakuyu cunte3a u geneHust sanep. VICTOUHMKHA 3HEPTHHA
Connua u 3B€31

12.9 Snepnas sHepretuka. /lelicTBHE paguOaKTUBHBIX W3JIYy4CHUM
HA J)KUBBIC OPTAHU3MBI

1210 [TpakTuyeckue paboOTHI:
Habmro1eHue CIIomHbIX U JIMHEHYaThIX CIEKTPOB U3JIyUEHHUSI.




HccnenoBanne TpPEeKOB: H3MEPEHHE HHEPTUM YacTHIBI 110
TOPMO3HOMY NyTH (110 hoTOrpadusm).
N3mepenne pagnoakTHBHOTO (hoHA

12.11

12.12

®uznueckue  SBIEHUS B IPUPOJE:  ECTECTBEHHBIN
pPanuOaKTUBHBIA (OH, KOCMHUYECKHE Iy4H, pPaAHOAKTHBHOE
U3JIy4eHHUE IPUPOIHBIX MUHEpPAJIOB, NENCTBUE

paanOaKTUBHBIX H3Hy‘-l€HPII>1 Ha OpraHui3M 4CJIOBCKa

TexHu4yeckue YCTPOWCTBA: CIIEKTPOCKOI, WHIWMBUIYAJIBHBIN
JO3UMETp, KaMmepa Buiibcona




ITPOBEPAEMBIE HA OI'S 1O ®U3NKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOH OBPA3OBATEJIbBHOHU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBaAHUSA K NMPeAMETHBIM pe3yJibTaTaM 0a30BOro
NpoBepsieMoOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O
TpeOoOBaHMS o0mero oopazosanusi Ha ocHoBe PI'OC

[Tonumanue ponu ¢U3MKM B HAYYHOM KapTHHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BbIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U M MMO3HABAEMOCTHU SIBICHUIN
MPUPOABI, O POJIM IKCHEPUMEHTa B (U3MKE, O CHCTEeMOOOpa3ymolleld posu
(Gu3MKH B pa3BUTUU €CTECTBEHHBIX HAyK, TEXHMKH W TEXHOJOTHH, 00
SBOJIIOIIMM ~ (PU3MYECKMX 3HaHMUH W HUX  pPOJIM B LEJIOCTHOM
€CTeCTBEHHOHAYYHOH KapTHHE MHpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, pa3BUTUE TEXHUKH U TEXHOJIOTHH

3HaHUs O BHJAX MaTepuu (BEIIECTBO M TOJIE), O JBWKEHHH Kak crocobe
CYIIECTBOBaHMSA MaTepuu, 00 aTOMHO-MOJEKYISIPHOW TEOpUU CTPOCHHUS
BELIECTBA, O (PU3WYECKOM CYIIHOCTHU SIBJIEHUN NPUPOJbl (MEXaHUYECKUX,
TEIJIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHME Pa3jInyaTh SBJICHUS
[0 ONUCAaHUI0 MX XapaKTEpPHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (U3NYECKOE SBJICHHE; YMEHHME PpacIO3HaBaTh
MIPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SBJIECHUH B OKPYKAIOIIEM MUDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)

BJIaILGHI/IC OCHOBaMH IIOHSATHHHOIO amnmnapara ¥ CHMBOJMYCCKOTO sA3bIKa
(I)I/I3I/IKI/I U HCIOJIb30BAaHUC UX I PCUHICHUA y‘Ie6HBIX 3aaa4;, YMCHHUC
XapaKTCPU30BaTh CBOICTBa TCII, (1)1/131/ILIGCKI/IG SABJICHUA W IMPOLECCHI,
HCIIOJIb3YA (I)YHI[aMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHue ommuchiBaTh H3y4YeHHBIE CBOMCTBA Tel M (DU3MUECKHE SBICHHS,
HCTIONB3YS U3UUECKUE BETUIMHBI

Brnanenne ocHOBaMH METOAOB Hay4HOTO MO3HAaHUS C Y4ETOM COOIIOACHUS
npaBui 0€30MacHOro Tpyaa: HalmoieHue (PrU3NUECKUX SBICHUI:
YMEHHE CaMOCTOSITEIbHO COOMpaTh S3KCIEPUMEHTAIbHYI0 YCTaHOBKY U3
JAHHOTO Habopa 00OpyHOBaHMS MO MHCTPYKIMM, ONUCBHIBATH XOJ ONbITa U
3aMMChIBaTh €r0 Pe3yNbTaThl, HOPMYIUPOBATh BHIBODI;
NPOBEJCHUE MpPSIMBIX M KOCBEHHBIX H3MEpPEHUH (PU3MUECKUX BETUYUH:
yMEHHE IUTAHUPOBATH U3MEepeHus, CaMOCTOSITENILHO cobupaTthb
5 9KCIIEPUMEHTAIBHYIO YCTaHOBKY I10 MHCTPYKIMH, BBIUUCISATH 3HAYCHUE
BEJIMYMHBI M aHAJIM3UPOBATH IOJIYYECHHBIE PE3ylbTaThl C YUETOM 3aJlaHHOM
MIOTPEIIHOCTH PE3YJIBTaTOB U3MEPEHNUI;
MIpOBEJICHUE HECJIOKHBIX AKCIIEPUMEHTATbHBIX HCCJIEIOBaHMI;
CaMOCTOSITENILHO COOMpaTh SKCIEPHUMEHTAIBHYI0 YCTAaHOBKY M IPOBOJUTH
WCCIIEIOBaHUE IO HMHCTPYKIUH, MPEACTaBIATh MOJIYYEHHbIE 3aBUCHMOCTH
(¢u3MYeCKUX BEIUYHMH B BUJIE TAOIUIl U Tpa(UKOB, YUUTHIBATh MOTPEIIHOCTH,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

[lonnmaHnue XapakTEepHBIX CBOMCTB (PHU3MYECKHX Mojenel (MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, MOJEIU CTPOCHHs Ta30B, >KUIAKOCTEH WU
TBEPABIX TeN, IUIAHETapHas MOJENb aTOMAa, HYKJIOHHAs MOJEIb ATOMHOTO
S1Ipa) U YMEHUE PUMEHATh UX JJIs1 00bsACHEHHS (PU3NYECKHX MPOLIECCOB

YMenue o0bACHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil TPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, B YaCTHOCTH,

7 BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3H U CTPOUTH OOBSCHEHHE C OMOPOi
Ha U3yYCHHbIC CBOWCTBA (PU3MUYECKUX SBJICHUH, (UIUUYECKHUE 3aKOHHI,
3aKOHOMEPHOCTH U MOJIETU




YMeHue pemath pacyéTHbIe 3a1aun (Ha 0a3ze 2 — 3 ypaBHEHUI), UCIIONB3Ys
3aKOHBI U q)OpMy.]ILI, CBA3BIBAOIIIUEC q)HSI/I‘IeCKI/IC BCINYNHBI, B 4YaCTHOCTHU,
3alUCBIBaTh KPAaTKOE YCJIOBUE 3a/laud, BBIABISTH HEJOCTAIONINE ITaHHBIC,
BbIOMpaTh 3aKOHBI M (GOPMYJIbI, HEOOXOAMMBbIE i €€ pelIeHHS,
WCIIOJIb30BaTh CHPABOYHBIC JAHHBIC, IMPOBOJUTH PACUYEThl M OLCHUBATH
PCATUCTUYIHOCTL ITOJYUYCHHOTO 3HAYCHMUS (I)I/I3I/I‘ICCKOI7I BCJIMYMHBI; YMCHUC
ONpENeNATh Pa3MEpHOCTh (PU3MYECKOW BEIMYUHBI, TOJYYCHHOW TIpHU
peleHun 3agayu

YMeHHe XapakTepu30BaTh IPUHLMUIIBI IEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4uCle OBITOBBIX MPUOOPOB, M IPOMBIIUICHHBIX TEXHOJIOIMYECKHX
MPOIIECCOB M0 UX OMHMCAHUIO, UCIOJIB3Yys 3HAHHUS O CBOMCTBAX (hPM3MYECKHUX
SBJICHUH 1 HEOOXO0JUMble (PU3HUECKUE 3aKOHOMEPHOCTH

10

11

YMeHHe HUCIONB30BaTh 3HAHUS O (U3MUCCKUX SBICHUSX B ITOBCEAHEBHOMN
KHU3HH Ui o0ecriedeHus: 0e30macHOCTH TpU OOpalieHHH ¢ OBITOBBIMU
npubopaMu M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370pPOBbs U
COOJIOIEHUST HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKpYXKaIoLIeH cpene;
NOHUMAaHUE HEOOXOIUMOCTH NPUMEHEHHS JOCTWXKECHUH (QHU3MKH U
TEXHOJIOTHH [T PAallMOHATBHOTO MPHPOIOTIOIE30BAHHS

OnbIT  moucka, TMpeoOpa3oBaHHMs W NPEACTaBICHUS  UHPOpPMALUU
¢u3n4yeckoro - comepKaHuWs € HUCIOJNB30BaHHUEM  HMH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH; YMEHHME OLEHUBaThb JOCTOBEPHOCTH
MOJIy9CHHOW  WH(OpMamMM HA  OCHOBE UMECIONIMXCA  3HAHUH W
JOTIOJIHATEIbHBIX HCTOYHUKOB; YMEHHUE HCIIONb30BaTh IIPU BBIIOJHEHUH
y4eOHBIX  3aJaHMil  HAYYHO-TIOMYJAPHYIO  JHTEparypy  (usmueckoro
COJIEp’KaHus, CIIPABOYHBIE MaTepHalibl, pecypchl ceTh VIHTepHeT; BiajeHue
0a30BbIMU HaBBIKAMU INpeoOpa3zoBaHUs HMH(OpPMALMKM M3 OJHON 3HAKOBOM
CHCTEMBI B JIPYT'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE M YCTHBIE
COO0OIIIeHNUsI HA OCHOBE MH(OPMAILIMK U3 HECKOIBKUX HCTOUHUKOB




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D I1IO ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
1 MEXAHMUYECKHUE SABJIEHUA
11 Mexanundeckoe nBukeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
) JIBIDKECHUSA
PaBHOMepHOEe U HepaBHOMepHOe jBWeHue. CpenHsas ckopoctb. Dopmyna i
12 BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE NMPSAMONMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHHU
B CJIy4ae PaBHOMEPHOIO MPSAMOJIUHENHOTO JBUKCHUS:
13 x(t)=x,+vt
['paduku 3aBUCUMOCTH OT BPEMEHHU ISl IPOEKIIUU CKOPOCTH, MPOEKIIUU NIEPEMEIICHHS,
yTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHENHOM JIBUKEHUU
3aBUCHUMOCTh KOOpAMHATBl Tejla OT BPEMEHU B CIy4yae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:
2
Sl =vg, #i+ay* =
-
DopMyisl U1 NPOCKUUH MEPEMEIIECHUs, IPOEKIIMU CKOPOCTH U IPOEKIUU YCKOPEHUS
IIPU PAaBHOYCKOPEHHOM NPSIMOJMHEUHOM JBUKEHUU:
2
14 'Sx(r)=vﬁx'r+a1"3‘
l).\'('f):l)ﬂ.x'+£}:\' £,
a. () =canst,
UIIL - Ul.‘rL =2HISI
I'padukm 3aBHCMMOCTH OT BpEeMEHHU AJIs MPOEKIMH YCKOPEHHUs, MPOEKIIUH CKOPOCTH,
IPOEKIIMA NEPEMEUICHMs, KOOpAMHATBl IIPU PABHOYCKOPEHHOM IPSMOJIMHENHOM
JIBI>KEHUU
CBobonHoe manenue. Dopmynbl, ONMCHIBalOIIME CBOOOJHOE TMaJeHHE Telaa IO
15 BEPTUKAIU (JBU)KEHHE Tella BHM3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3€MJIM).
' ['paduky 3aBUCUMOCTH OT BPEMEHHU JI MPOEKIUH YCKOPEHMS, MPOEKIIUH CKOPOCTH U
KOOpJMHATHI PU CBOOOAHOM Ma/IEHUH TeJla IO BEPTHUKAIH
CKopocTh paBHOMEPHOTO JIBUKEHHUS TeJa IO OKpyxkHOCTH. HampasiieHne ckopocTH.
dopmyiia s BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U MEPUOJ OOpaICHHUS:
o= iMR
T
IlenTpocTpeMuTensHOe yckopeHue. HanpaBieHrne neHTpOCTPEMUTEIBHOTO YCKOPEHUSI.
®opmyrna /17151 BBIYUCICHHS] YCKOPEHUS:
2
1.6 v
WR
®dopmyia, CBSI3bIBAIONIAsI IEPUOJ] M YACTOTY OOpaIeHHs:
v = L
T
1.7 Macca. IInotHocTb BemecTBa. @opmyiia 1Jis BBIYUCICHUS IIJIOTHOCTH:




1.8

Cuma — BCKTOpPHAasA (bI/IBI/I‘ICCKaH BenmunHa. Cl0oKeHUEe CUJI

1.9

SBnenune unepuuu. [lepBoiit 3akon HeroToHa

1.10

1.11

1.12

Bropoii 3akon HerotoHa:
F=m-d
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOIIEH Ha TEJO

Bzaumopeiictue ten. Tperuit 3akon HeroToHa:

Fyy=-F

TpeHHe IIOKOA U TPCHHUEC CKOJIbXKCHUS. (DOpMy.]'Ia AJIST BBIYUCIICHUSI MOAYJISL CUJIbI TPCHUSA
CKOJIBXXCHHA !

Frp:"l'""ll'r

1.13

1.14

Hedopmarus tena. Yrnpyrue u Heynpyrue aegopmanuu. 3aKkoH ynpyroi aedopmanuu
(3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUSA:

My -
F=Gg.—1 2

'L
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.

dopmyria a7 BBIYUCICHUS CUIIBI TSKECTH BOJIHM3H MMoBepxHOCTH 3emiun: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
NIEPErpy3KH

1.15

1.16

1.17

HNmnynec Tena — BeKTopHas pu3ndeckasi BeIYnHa.

p=mi
Nmnynbe cuctemsl Ten. M3menenne umimysbsca. MIMITynbe Criibl
3aKOH COXPaHEHHS UMITYJIbCA JIJI1 3AMKHYTOM CUCTEMBI TEJ:

p=myly +m, U, =const
PeakTnBHOE OBIKEHIE

Mexanu4geckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso
MexaHudeckas MOIITHOCTb:

A
t

N=

1.18

Kunernueckas u noreHnuanbHas sHeprus. GopmMysa i BBIUUCIEHUS] KHHETHYECKON
SHEPIrUH:




IJE)E
E. = -

Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIYUCIEHUS MOTCHIMAIbHON

SHEPTUu TeJa, MOIHATOrO

Haxa 3eMIIEN:

E,= mgh

Mexanandeckas OHEPIu-i:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON SHEPTUH ITPU HAJIMYUU CUJIBI TPEHUS.
ITpocTeie MexaHU3MBI. «30JI0TOE IIPABUIIO0» MEXAHUKH.
Poryar. Moment cuitbl: M - FI.
VYcnoBue paBHOBeCHUs pblyara:
M +M +..=0
1.20 . .
[TonsuxHbIi 1 HenoaBWkHBIN O10ku. KIT/[ mpocThix MeXxaHU3MOB,
n= Aﬂmes.nu
A‘S&I‘IH‘IEEE&H
[aBiienue TBEpIOTO TENA.
dopmyna 15 BEIYMCIECHUS JAaBICHNS TBEPAOTO Tea:
_F
P35
121 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTnyeckoe 1aBiIeHUE BHYTPH KUIAKOCTH.
®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=PE+DPy,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. @opmyna A ONPENEICHUS BBITAIKUBAOLIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B KUAKOCTb WM ra3:
1.23 qun =pgV
Ycnosue niaBanus tena. [InaBanue cy1oB U BO3AyXOIlIaBaHUE
Mexanudeckue KosebaHus. AMIUIMTYAA, MEpPUOA M yacToTa Konebanuili. dopmyina,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KojeOaHuH:
1.24
v = 1
T
1.5 Marematudeckuii M IPYXKUHHBIM ~ MaATHUKU. [IpeBpamenue oSHepruu  Ipu
' KOJIe0ATEIHHOM IBHKEHUHN
1.26 3aryxatomue Konebanus. Beinyxennsle konebanus. Pe3onanc
Mexannueckue BoJHBL. [IpononbHble U MoNepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
197 pPacIpOCTpaHEHUs BOJIHBI:

h=v-T




1.28

3ByK. ['poMKOCTH M BhICOTa 3BYKa. OTpaxkeHHne 3ByKOBOM BOJIHBI Ha TPAHUIIE JIBYX CPEL.
Wndpas3Byk u yapTpa3ByK

1.29

Ipaxmuueckue pabomul

W3mepenue cpeaHeii MIOTHOCTH BEIIECTBA; apXUMEI0BOM CHJIBI; KECTKOCTH MPYKUHBL;
K03 pHLIMEeHTa TPEHHsI CKOJBKEHUS; paObOTHI CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JBHKEHHS OpyCKa I10 HAKJIOHHOW IUIOCKOCTH; YCKOPEHHS OpycKa IpH
JIBW)KCHUH 110 HAKJIOHHOW  IUIOCKOCTH; YacTOThl M TepHoAa  KoJcOaHHi
MaTeMaTHYECKOTr0 MAasTHHKA; YaCTOThI U MEPHOa KOJCOaHUN MPYKUHHOIO MasTHUKA;
MOMEHTa CHWJIBI, IEHCTBYIOIIETO HA PhIYar; pabOThI CHIIBI YIPYTOCTH IPHU MOIBEME Ipy3a
C TIOMOIIBIO HEMOABMKHOTO OJIOKA; pabOThI CHIIBI YIPYIOCTH IMPH MOABEME Ipy3a C
IIOMOIIIBIO ITOABIYKHOI'O OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00bEMa MOrPYKEHHOMN YacTH Tena
U OT IINIOTHOCTHU XUAKOCTH, HC3aBHCHMOCTHU BbITaJIKI/IBaIOH_[eﬁ CHJIBI OT MacCChl TCiia,
CHITBI TPEHHS CKOJIBKEHHS OT CHIJIBI HOPMAaJIbHOI'O JABICHHS M OT POJa IMOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHUKAIONICH B MPYKUHE, OT CTENEHH JAchOpMaIliu MPYKUHBL;
yCKOpeHHs OpycKa OT yrila HakjJOHAa HampaBJsoLICH; meproaa (4acToThl) KoeOaHuit
HUTSAHOI'O MasATHHKaA OT AJIMHBI HUTH, HepI/IOIIa KOJ'I€6aHI/H71 HPY)KI/IHHOFO MasgTHHUKA OT
Macchl Tpy3a W JKECTKOCTH MPYXKHHBI, HCCICIOBAHUEC HE3aBUCUMOCTH IEpUOIa
KOJICOAHWH HUTSHOTO MasTHHUKAa OT Macchl rpys3a. [IpoBepka yCIIOBHsSI pPaBHOBECHS
phldara

1.30

1.31

Qu3suueckue s61eHUs 6 npupoode: TIPUMEPHI BIKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOW M HEXHUBOH NPUPOJE, ACHUCTBUE CUIIBI TPEHUS B IIPUPOAE U TEXHUKE, IPUIIUBBI U
OTJIUBBL, JABWXKEeHUE IUIaHeT COJHEYHOM CHUCTEMbl, PEAKTUBHOE JBUXEHHUE IKUBBIX
OpPTraHU3MOB, PBIYAard B TeJle YEIOBEKA, BIMSIHHE aTMOC(PEpPHOTO JABICHHUS Ha >KUBOU
OpraHu3M, IUIaBaHHE pbIO, BOCHPUATHE 3BYKOB IKHUBOTHBIMHU, 3E€MJICTPSCEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmeéa: CIHJOMETpP, JaTYUKU TIOJIOKEHHs, PpAcCTOSHUS U
YCKOPEHUsI, TUHAMOMETP, TOIIAITHIKH, PAKETHI, pbIYar, MOJIBWXHBIN U HETOIBUKHBINA
0JI0KH, HAKJIIOHHAs TUIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONINECS COCY b,
YCTPOMCTBO BOJONPOBOAA, T'MIPABINYECKUI Tpecc, MaHOMETP, OapOMETp, BBICOTOMED,
HOPIIHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYKa B ObITY M TEXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KMHETHUUECKOM TEOPUM CTPOEHHUS BELIECTBA.
Mopnenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro cocTosiHui BeulectBa. Kpucraminueckue
U amop(dHBbIe Tena

2.2

2.3
2.4

JIBmkenune yactull BeniecTBa. CBS3b CKOPOCTH JBHKEHHUS YACTHUI] C TEMIIEPATypOM.
BbpoyHnoBckoe nBuxenue, nupdysus

CmaunBaHue 1 KalmUJIIAPHBIC ABJICHUA
Tenopoe pacIipCHUC U CIXKaTUC

2.5

TenoBoe paBHOBecHE

2.6
2.7

2.8

Buytpennsist sHeprus. PaboTa u Temsonepeaaya Kak crocoObl H3MEHEHUsI BHYTPEHHEH
SHEPTUu

BI/I,Z[I)I TCIIONEpCaaYn: TCIIJIOMPOBOAHOCTE, KOHBCKI WA, N3JTYICHUEC
HaneBaHHe 1 OXJIAXKIACHHUE TCII. KommuecTBO TEIIIOTHI. y)IeJ'IBHaH TEMI0EMKOCTb:

O=am(t,—1;)

2.9

3aKkoH COXPAaHCHUS SHCPIUH B TCIJIOBLIX IPOLECCAX. ypaBHeHI/IC TEIIOBOro OalaHca:

O +0, +..=0

2.10

Ucnapenue u konaeHcanus. I3MeHeHne BHYTPEHHEN SHEPIUU B MPOLIECCE UCTIAPEHUS U
KOHJeHcaluu. KureHne skuikocTu. Y aenbHas Teriora napooopasosanus: L = Q/m




2.11

Brnaxxnocts BO3myxa

[InaBnenue u kpucramuuzanus. V3mMeHeHHe BHYTPEHHEW 3HEpruu MpU IJIABICHUU U
KpUCTAJUTM3aLUU. Y JeNIbHAs TeTUIOTa TUIaBJICHHUS:

2.12 }L—Q
m
BHyTpeHHsAs 3Heprus cropaHusi TOIJIMBA. Y JIeJIbHAs TEIUIOTa CrOpaHMs TOIUIMBA: (| =
2.13 Q/m
2.14 [Tpuntumnbe! padoTs! TermoBbix ABuratenei. KITJ[ reroBoro asuratess
Ilpakmuueckue pabomul
Wsmepenue yAenbHOW TEIUIOEMKOCTH METAUIMYECKOrO LMIMHIPA; KOJUYECTBA
TEIUIOTHI, MOJYYEHHOI0 BOJOM KOMHATHOM TemIieparypbl (MKCUPOBAHHOM Macchbl, B
515 KOTOPYIO OIYIIEH HArpeThlii HWIMHIP; KOJIWYECTBA TEIUIOTHI, OTIAHHOIO HAarpeThiM
' LWIMHAPOM, IOCJI€ OIMYCKAaHUS €ro B BOAY KOMHATHOW TeMIepaTypbl; OTHOCUTEIIbHON
BJIQKHOCTH BO31yXa; YAETbHON TEIUIOTHI IUIaBJICHUA JibAa. MccienoBanue M3MEHEHHs
TEeMIepaTypbl BOJbl IPU PA3IMYHBIX YCIOBUAX; SBJIEHUS TEIJIOOOMEHa IIpH
CMEIIMBAaHUH XOJIOJHOM U ropside BOJBL; POLECCA UCTIAPEHUS
Qusuueckue A6leHUs 8 npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KaWLISPHBIE SIBICHUS
2.16 B IpUpOJE, KpPUCTAUIbI B mpupoje, usnydeHue CoiHLa, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KalWUIAPbl, HPUMEpPbl HCIOJIb30BAaHUS KPHCTAIIOB,
2.17 KHUJIKOCTHBIM TEPMOMETp, JaTYUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIUICHHUS TOMOB,
TUTPOMETPBI, IICUXPOMETP, NapoBasi TypOHHA, IBUTaTENIb BHYTPEHHEIO CTOPaHMSI
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpu3zaiys Tel. J[Ba BUaa IEKTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tel. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia
3.4 OnexkTpudeckoe  mojie.  Hampsok€HHOCTH — snekTpudeckoro  moisi.  puHImm
' CYNEPIIO3UINH AIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snexktprudeckux 3apsoB. [lelicTBuE 3JEKTPUUECKOTO MO Ha HIIEKTPUIECKHe
' 3apsiabl. [IpOBOTHUKY M TUDTICKTPUKA
[TocTostHubIil  daekTpudeckuit Tok. JledicTBusA dsnekTpuueckoro Toka. Cuia ToKa.
Harmpsxenue.
3.6 I=qg/t,U=Alq
DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE dJIEKTPUIECKOE COTIPOTHUBRIICHHE:
3.7 R =pl/S
38 3akon Oma ais yuactka anektpudeckoi nenu: | = U/R
[TocnemoBarenbHOE COETUHEHNE TIPOBOHUKOB:
1, =1, U=U,+U,: R=R, +R,
3.9 [TapannensHO€ cOeAMHEHUE TPOBOHUKOB PABHOTO COIIPOTHBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CwMeranHble CO€IMHEHUS POBOHUKOB
3.10 Pabota u momrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul




3akoH [[>oyins — JIenna:

3.11 O=I"-R-t

312 OneiT Opcrena. MarHuTHOE MOJ€ NMPAMOrO MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
UHIYKIH

3.13 MarHuTHOE 1oJie TOCTOSIHHOTO MaruuTa. B3anMoseiicTBue NOCTOSSHHBIX MarHUTOB

3.14 JleficTBHEe MarHUTHOTrO IOJIsI HA IPOBOAHUK C TOKOM

3.15 Onpitel @apanes. SABnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
IIpaxmuueckue pabomul
H3MepeHue 31eKTpUYECKOro CONPOTUBIICHUS PE3UCTOPA; MOILIHOCTH JIEKTPUUYECKOrO
TOKA; pabOThI 3JIEKTPUUECKOI0 TOKA.
WccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BO3HUKAIOLIEIO B IPOBOJHUKE (PE3UCTOPBI,

3.16 JaMIIOYKa), OT HaIPsDKEHHs] Ha KOHIIAX MPOBOAHUKA; 3aBUCUMOCTH CONPOTUBJICHUS OT
JUIMHBI IIPOBOJIHUKA, ITUIOIIAU €T0 MONEPEYHOr0 CEYEHUS U YAE€IbHOTO COIPOTUBIICHHUS.
[TpoBepka mpaBuia [UIs SJIEKTPUUECKOTO HAMNPSIKEHUS MpPU  IOCIEJ0BaTEIIbHOM
COCMHEHUW TPOBOJHUKOB; TIpaBWJIa IS CHJIBI DIIEKTPHUYECKOTO TOKAa MpH
napajjieIbHOM COE€MHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue sA61eHUA 8 npupooe: IEKTPUUYECKHE ABICHUs B aTMoc(hepe, FIeKTPHUUECTBO

3.17 YKUBBIX OPraHU3MOB, MarHUTHOE I10JI€ 3eMJIH, Apeii( MOIIOCOB, POJIb MATHUTHOIO MOJIS
JUIsl )KM3HU Ha 3emJie, MOJIIPHOE CUsIHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTaT, CUETUMK

318 AIIEKTPUYECKOW  DHEPrUM,  AJIEKTPOOCBETUTENbHbIE MPUOOPBI,  HarpeBaTeJbHbIE
JEKTPONIpUOOPB  (IIPUMEPBI), 3JIEKTPUUYECKUE IPETOXPAHUTENH, 3JIEKTPOMArHUT,
AJIEKTPOJIBUraTeNb IOCTOSSHHOTO TOKA, TEHEPATOpP MOCTOSHHOI'O TOKA

3.19 DnexTpoMarHuTHBIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojienb cBeta. [IpsiMoHHEIHOE pacipOCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cera. [lockoe 3epkaio

3.22 [TpenomiieHue cBeTa. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucniepcus cBera

324 JIunza. Xon nyueit B inH3e. @okycHoe paccTosHUe MUH3bL. OnTHYecKas cuiia JuH3bL: D
=1/F

3.25 I'ma3 xak ontuveckas cucrema. OnTHdecKue mpruoOopsI
IIpakmuueckue pabomoi
HH#Par###113MepeHre ONTHYECKON CUJIBI cOOMpArOLIeH JIMH3bI; (POKYCHOT'O PACCTOSHHS
coOuparomield JIMH3bI (10 CBOMCTBY paBEHCTBAa pa3MEpOB IMpeAMeTa U H300paxKeHws,

3.26 KOTJ1a IPeIMET PAcIONIO’KEH B TBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHS CTEKIIA.
###Par###llccnenoBanue  CBOIMCTBA M300PKEHHSI, TMOJIYYEHHOTO C  IMOMOIIIBIO
coOMparonield JHMH3bI; M3MEHEHUS (OKYCHOTO PACCTOSIHMS JBYX CJOXEHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMJIEHUS! CBETOBOTI'O JIyda OT yIJia MaJeHHsl Ha TPaHULE «BO3IyX
— CTEKJIO»

397 Quzuueckue asnenus 6 npupooe: 3atMenust ConHua u JIyHbl, 1[BeTa Tel, ONTUYECKUE
sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pajgyra, MUPax)

3.28 Texnuueckue ycmpoiicmea. O4KH, IEPUCKOTI, (OTOAIAPAT, ONTUYECKHE CBETOBOIBI

4 KBAHTOBEBIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakimu anbda-u Oeta-pacnaaa

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. IlnanerapHas Moienp aToma

4.3 Cocras aromHoro spa. M3oronsl

4.4 [Tepuon momypacnaga aTOMHBIX SAEp

4.5 SInepHble peaknuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO0 U MacCOBOIO YHCEN




Qusuueckue sA61eHUs 8 NpuUpooe: €CTECTBEHHBIH pPaJMOAKTHUBHBIN (DOH, KOCMUYECKUE

4.6 Jy4H, paZOaKTUBHOE W3JIyYE€HUE NPUPOJHBIX MHHEPAJIOB, IEHCTBUE PAJUOAKTHUBHBIX
M3JIy4€HHUI Ha OPraHU3M YeJIOBEeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, HWHAUBUIAYAJIbHBIA JO3UMETpP, Kamepa

BuinbcoHa, siepHas 3HEpreTuka
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