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IHosicHuTeIbHAA 3aIHCKA

PaGouass mporpamma ydebHOro mnpeamera «®duszuka» (mpeameTHas o00JacTh
«EcTecTBEeHHOHayuUHbIE MPEAMETHD)) HAa YPOBHE OCHOBHOIO OOLIET0 0OOpa3oBaHUs
cocTaBjieHa Ha OCHOBe TpeOoBaHUil K pe3yibTaTaM OCBOEHHS IPOrpaMMbl OCHOBHOTO
obmiero oopazoBanusi denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOIO CTaHAapTa
OCHOBHOTO 001iero obpasoBanusi, denepanpHO aganTHPOBAHHONW 00pa30BaTEIbHOMN
POrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, denepanbHON padouel MPOrpaMMbl MO
yuebHOMY mipenmMery «Dusnkay, a Takke OPUEHTHPOBAaHA Ha LEJIEBBIC MPUOPHUTETHI,
chopMyJIMpOBaHHBIE B peiepasibHON paboyeil mporpaMme BOCITUTAHMUS.

Pabouas nporpamma no yue6HoMy npeamery «Puznka» (J1ajgee COOTBETCTBEHHO
— nporpamma 1o (pusmuke, pU3MKa) BKIIOYAECT MOSCHUTEIBHYIO 3alMCKy, COJEpiKaHue
0o0y4eHHUs, IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS IPOrPaMMBbI 10 (PU3UKE, TEMATUYECKOE
IJIaHUPOBAHHME.

[losicHuTenbHAs 3amucKa OTpa)kaeT OOIIME IeNM M 3aJadd U3ydyeHus (PU3UKH,
MECTO B CTPYKTyp€ Y4YEOHOro IIaHa, a TaKXe MOJIXOJbl K OTOOpY COJEpKaHUS M
ONPEIEICHUIO IIIAHUPYEMBIX PE3YJIBTATOB.

Copepxanre 00y4eHMsI pacKpbIBAE€T COJEp)KaTelbHbIE JIMHUU, KOTOPbIE
IpearaTes Ui 0053aTeNbHOI0 U3YYEHHs B KaXKIOM KJIacce€ Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUsI.

[InanupyemMble pe3yJabTaTbl OCBOCHHS MPOTrpaMMbl MO (PU3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEAMETHBIE PE3YJIbTAThl 3a BECh MEpUOJA OOy4YeHUS Ha YpOBHE
OCHOBHOI'0 0OIIero o0pa3oBaHusA, a TAaKK€ MPEIMETHbIE TOCTHXKEHHs ydallerocs 3a
KaXXJIBIH T0JT 00yUJCHHS.

Obwas xapaxmepucmuxa yyebHo2o npeomema « Duzuxay

®u3nka SBIAETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHHIA,
U3y4aeMbIX XHMHEH, Ouosiorueii, actpoHomueil u usudeckoil reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAayYHYI0 KapTHHY MHpa, NpeJoCTaBiseT HauOoyiee SICHbIE
oOpa3lpbl MPUMEHEHUs HAYYHOrO METO/Ja MO3HaHWS, TO €CTh CHoco0a MOIy4eHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 IIaBHBIX 3a7ad (PU3MYECKOrOo O0Opa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMHM €CTECTBEHHO-HAYYHOHW TPaMOTHOCTH H
MHTEpeca K HayKe Y yJaluxcs.

Nzyuenne pusuku Ha 6a30BOM YPOBHE NPEAINOIAraeT OBJIAJCHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTb:

— HAY4YHO OOBSCHSTH SIBJICHMUS;

— OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;



— HUHTCPIPCTHPOBATH AAHHBIC W HCIIOJIB30BATh HAYYHBLIC JOKA3aTCIILCTBA IJIA
IMOJIY4CHM BBIBOAOB.

Lenu uzyuenus yueonozo npeomema « Pusurxar

Ilemn wu3ydeHuss Qu3MK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenumum mnpenogaBaHus ywyeOHoro mnpeamera «®dusuka» B
oOpa3oBarenpHbIX opraHu3auusax Poccuiickoil denepanuu, pean3yroIUX OCHOBHBIE
oOmieoOpa3oBareibHble  MPOTpaMMBbl,  yTBEpkAEHHOM  pemenueM  Komnerun
MunuctepcTBa npocsemieHus: Poccuiickoit denepanuu (mpotokos ot 3 aexadbpst 2019
r. Ne [IK-4BH).

Heau uzyyenus: pusuKu:

— MpuoOpEeTEeHUE MHTEpeca U CTPEMIICHHS YYalluXcs K Hay4HOMY H3YYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IO3HAHHUS U (POPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHUS K OKPY KaOLIUM SIBJICHUSIM;

— (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3yUY€HHUs OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

— (opmupoBaHHe MPEACTaBICHUNA O poau (U3UKKA JUISI Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUI;

— pa3BUTHE NPEACTABIECHUN O BO3MOXHBIX cepax Oyayliei npopeccuoHanbHON
NEeSATENbHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIlpaBJICHUU.

JlocTrKeHre ATUX 1eJiel mporpaMMel Mo (GU3MKe Ha YPOBHE OCHOBHOI'O OOIIIETO
00pa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CIICTYIONMINX 3a1a4:

— npuoOpeTeHre 3HaHUM O JAUCKPETHOM CTPOCHMHU BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

— NpUOOpETEHUE YMEHUU OINUCHIBATh U OOBICHATH (PU3MUYECKHE SIBICHUS C
MCIIOJIb30BAaHUEM TOJIyYEHHBIX 3HAHHI;

— OCBOEHME  METOJIOB  PEIICHMs]  MPOCTEHMIIMX  Pacdy€THbIX  3adad  C
UCIOJb30BaHUEM (DU3MUECKUX MOJENeH, TBOPUYECKUX U MPaKTUKO-OPHUEHTHPOBAHHBIX
3azay;

— pa3BUTHE yMEHUN HAOIIOJaTh MPUPOAHBIC SBJICHUS U BBIOJHSITH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAJbHBIE MCCIEIOBAHUSA C MCIOJIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

— ocBOeHHE TPHUEMOB pPabOThl ¢ uHboOpMaIel (HU3UIECKOTO COAEpKAHUS,
BKJIIOYAsi MH(OOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATIU3 U KPUTUUECKOE
OlICHHBaHUE UH(OpMAIIIH;



~ 3HAKOMCTBO €O cepamu mpodecCHOHATBLHON MeATeTbHOCTH, CBSI3aHHBIMHU C
(U3UKOM, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(U3UIeCKOil HAyKH.

Mecmo yuebnozo npeomema « Duzuxa» 8 yueOHoM nlaHe
B coorBerctBun ¢ ®I'OC OOO yueOHbi npeamer «®du3uka» BXOAHUT B
MpeAMETHYI0 001acTh «EcTecTBeHHOHAydHBIE TIPEIMETH) U SBISICTCS O0S3aTCIIBHBIM
st m3ydennsi. OOIee 4rciio 9acoB, OTBEAEHHBIX ISl M3y4eHHsS (U3UKA Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBanus, cocrapisgeT 204 gaca: B 7 kiacce — 68 yacoB (2 vaca
B HEJEN0), B 8 Kimacce — 68 yacoB (2 yaca B Hezelo), B 9 kiacce — 68 vacos (2 vaca B
HEJIEIO).

Conep:xanue y4eOHOI0 npeaMera
7 Knacc

Du3KuKa 1 €€ poJib B IO3HAHUHU OKPYKAKILEro MUpa.

®uszuka — Hayka O mnpupone. SBienus npuponbl. Dusznyeckue SABICHHUS:
MEXaHMYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BenuuuHbl. WM3mepenue ¢uiznueckux BenuuuH. Dusnueckue
npuoopsl. [lorpemHocts n3mMepenunil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u Jpyrue ecCTeCTBEHHbIE HAayKd  M3y4yalOT IMPUPOLY.
EcTecTBeHHO-Hay4YHBIN METO]] O3HAHUSA: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIpOCa,
BBIIBDKEHUE  TUIOTE3, OJKCHEPUMEHT IO TPOBEpPKE THUIOTE3, OOBSICHEHHE
HaOmogaemoro siBjaeHus. Onucanue GU3NUeCcKUX SIBICHHUM C MOMOIIbIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIIOBbIC, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.

2. Gusnueckne MpUOOPHl U TPOIEAypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. Onpenenenue LEHbI I€JICHUS IIKAJIbl U3MEPUTEBHOTO MpUdOpa.

2. Ompenenenue pa3MepoB MaJIbIX TeEJl.

IlepBoHaya/ibHbIC CBEICHUA O CTPOCHUM BELIECTBA.

CrpoeHue BelecTBa: aTOMbl U1 MOJIEKYJIBL, X pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA.

JBrxenue yactul BemectBa. CBSA3b CKOPOCTH JIBIDKEHMSI YacTHIL[ C
TemriepaTypoil. bpoyHoBckoe aBuxkeHue, aubdysus. BzaumopeicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUIAKOCTEH W TBEPIBIX
(kpucTauIMyeckux) Ted. B3aMMOCBA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
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arperaTHbIX COCTOSIHUM BOJBbI.

Jemoncmpauyuu.

1. HaGmronenue OpOyHOBCKOTO JIBHYKCHHUS.

2. Habmonenue nuddysum.

3. Habmonenue siBneHUi, OOBSCHAIOMIMXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

JIBH:xeHMe U B3aMMOIeiCTBHE TeJl.

Mexannueckoe JBWKEHME. PaBHOMEpHOE UM HEPABHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsAsi CKOpOCTh INpPHU HEPABHOMEPHOM JIBKEHUHU. Pacdu€ér myTu u
BPEMEHHU JIBUKECHUS.

SBneHne wHepuMU. 3aKOH HHEpUMH. B3anMmonelcTBuE TeNl Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JIBM>KEHUS Teld. Macca kak Mepa MHEPTHOCTH Tena. 1InoTHocTh
BelecTBa. CBsA3b IIOTHOCTH C KOJMYECTBOM MOJIEKYI B €IMHHIIE 00BbEMA BEIIECTBA.

Cuita kak XapakTepHUCTHKA B3auMoAercTBHs Tea. Cuna ynpyrocty u 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBI0 AWHAMOMETpA. SIBJIEHHUE TATOTCHUS W CUJA TSHKECTH.
Cuma Tsaxectn Ha JApyrux IuiaHerax. Bec Tena. HeecomocTs. ClioxkeHue cui,
HaIIPaBIICHHBIX MO OAHOW mpsmoii. PaBHoaeicTByromas cwi. Cuna tpeHus. TpeHue
CKOJIBKEHHUSI U TPEHUE MOKOsA. TpeHue B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenmne MeXaHMYECKOT0 IBHKEHHUS TeIa.

2. I3mepeHne CKOpOCTH MPSMOJIMHEHHOTO TBUKCHHUS.

3. HaGmroneHue sIBJICHUS MHEPIIAH.

4. HaGnrofeHue M3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEll.

5. CpaBHEHHE Macc 10 B3aMOICHCTBUIO TEll.

6. CnoxxeHue cuJjl, HalpaBJICHHBIX 110 OJTHON TIPSIMOIA.

Jlabopamopnwie pabomuel u onvimol.

1. Onpenenenune mIOTHOCTH TBEPAOTO Tea.

2. OnbBITEL, JEMOHCTPHUPYIONIME 3aBUCUMOCTh pacTsikeHus (nedopmanmn)
NPy WHBI OT NPUIIOKEHHOMN CHUJIBI.

3. OnBITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJBKEHHUSI OT Beca
TeJIa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

JlaBiieHue TBEPABIX TeJI, :KUIKOCTEH U ra3oB.

HNanenue. CrnocoObl yMEHBINICHUS W YBEIW4YeHUs naBiieHus. [laBmenue rasa.
3aBUCUMOCTH JaBJeHUs raza ot o0béMa, Temiepatypsl. [lepenaya napnenus TBEPIABIMU
TeJlaMHu, SKUJIKOCTAMU W razaMu. 3akoH Ilackang. IIHeBMaTMuecKkue MaIlllMHBI.
3aBUCUMOCTh JIaBJCHUS JKUJIKOCTH OT TIJIyOuHBL. [mapocTraTuueckuil mapajokc.
CooOuraromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBI.

Atmocdhepa 3emmmm u armocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS
BO3ymHONW oOosouku 3emiu. Onweit  Toppuuennu. W3mepenue armochepHOro
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JaBJIeHUS. 3aBUCUMOCTh aTMOC(EpPHOTO IABICHUS OT BBICOTHI HAJ YPOBHEM MOpPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTro 1aBJICHHUS.

JlelicTBUE KUAKOCTA W ra3a Ha NOTPYKEHHOE B HHUX TeJlo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTb 1aBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Ilepenaya naBiaeHUS )KUIKOCTHIO M Ta30M.

3. Coobmiaromuecs: COCy/bl.

4, I'mapaBaudeckuil mpecc.

5. [Iposiinenue nercTBrst aTMOCc(PepHOTO JaBICHUS.

6. 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYXKEHHON YacTH Tena u
TIOTHOCTH KUJKOCTH.

/. PaBeHCTBO BBITAJIKUBAIOIIECH CUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. YcnoBue miiaBaHus TEIN: IUIABAHWE WIIA MOTPYKCHHE TEJI B 3aBUCHUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeNa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. ccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIe OT OOBbEMa MOTPYXKEHHOW B
AKHUJKOCTh YaCTH TEJIa.

2. OnpeneneHre BRITAIKHWBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKWUBAIOIICH CHJIBI, JCHCTBYIOIICH Ha TENO B
KHUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOIMICH  CHJIBI,
JICUCTBYIOIIEH HA TEJIO0 B )KHUAKOCTH, OT 00bEMA MOTPYKEHHON B JKMJIKOCTh YacTH Teja
Y OT IUIOTHOCTH KUIKOCTH.

PaGoTra 1 MOIIIHOCTb. JHEPrusl.

Mexanuueckas padota. MOIIHOCTb.

[IpocThle MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IJIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpuMeHeHue mpaBuia paBHOBECHs pbluara K OJIOKY. «30J0TO€
npaBuwio» Mmexanuku. KIIJ[ mpocteix mexanusmoB. [IpocThie MexaHU3MBI B OBITY H
TEXHHKE.

Mexannueckas dHeprus. KuHernueckas W TNOTEHIUAlIbHAs  SHEPrusl.
[IpeBpailieHrie OHOTO BHUJIa MEXAHUYECKOW SHEPrUM B JAPYrod. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Jemoncmpayuu.

1. ITpuMepsl NPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenue pabOTHI CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH Teja TI0
TOPU30HTAIBHOM ITOBEPXHOCTH.



2. VccnenoBanue yCclIOBH paBHOBECHS phlUara.
3. U3mepenue KII/] HakKIIOHHOM IJIOCKOCTH.

8 knacc

TenoBblie ABJICHUS.

OCHOBHBIE  TOJOXKEHUS  MOJEKYJSIPHO-KMHETHUYECKOM  TEOpPUH  CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTroMOB W MoOJIeKyJl. ONbIThL, MOATBEP>KIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKOU TEOPHH.

Mopenn TBEPAOro, HKHAKOTO M Ta3000pa3HOr0 COCTOSHUK  BELIECTBA.
Kpucrannmueckue u amopduoie Tena. OObACHEHHWE CBOMCTB Tra3oB, XHIKOCTEH H
TBEPIABIX TEJI HA OCHOBE IOJIOXKEHUM MOJIEKYJIAPHO--KUHETUYECKON  TEOpHH.
CmaunBaHMe U KaWUIIpHBIE SBICHUS. TeIIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOIO JABUKEHUS YaCTHULL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH SHEpPIruM: TeIionepenaya u
coBepuieHHe paboTel. Buasl Temonepenaud: TEIUIONPOBOJAHOCTb, KOHBEKIIMS,
U3IIy4YEHHE.

KonuyectBo TemnoTel. YaenabHas TEIIOEMKOCTh BelleCTBAa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lnaBineHue m oTBepAeBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas Termiora IuiaBieHus. llapooOpa3oBanue u
koHaeHcauus. Mcmnapenwe. Kumnenue. VYpaenbHas Temiora napooOpa3oBaHMS.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO TaBICHMUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[lpunuunel pabotel TemnoBbix aurareneid KIIJ[ TermoBoro asurarens.
TeruioBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPeIbl.

3aKOH COXpAaHEHMs U MPEBPALIEHUS YHEPTUU B TEIIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HabmtoneHnre 6pOoyHOBCKOTO JIBUYKEHUS.

2. Habmonenue nuddysun.

3. HabmioneHue siBiieHNi CMauMBaHUS Y KallMJUIIPHBIX SIBJICHUU.

4. HabnroaeHue TeroBOro pacuiupeHus Tell.

5. I3MeHeHue naBiieHHMs ra3a OpU HU3MEHEHMHM OOBbEMa W HArpeBaHUMU WIH
OXJIQXKICHUH.

6. IIpaBuna u3mMepeHus TeMIepaTypsl.

7. Buapl Terionepenaydn.

8. OxJtaxxaeHue pu COBEPIIICHUH pabOTHI.

9. HarpeBanwe npu COBEPIICHUH PAOOTHI BHEIITHUMU CHUIIAMH.

10. CpaBHeHME TEIIIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGmroneHue KumneHus..



12. HaGmroneHue mocTOsSIHCTBA TEMITEpATyPhl TIPH TIABJICHUU.

13. Moenu TemIoBbIX ABUTATENEH.

Jlabopamopnsie pabomul u onvimol.

1. TlpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTU JITMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

2. ccnenoBanue siBICHUS TETUIOOOMEHA TIPU CMEITUBAHUH XOJIOIHON U TOPSYCH
BO/IBL.

3. Onpenenenre KOIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW NPH TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

4. Onpezenenne yaelbHON TEMI0EMKOCTH BEIlIECTBA.

5. Onpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3TyXa.

JJIeKTpU4YeCKUe U MATHUTHbIE SIBJICHUS.

Onexktpuzanms Tea. JBa poma SIEeKTpUYECKHUX 3apsioB. B3ammopelictBue
3apspKeHHBIX Ted. 3akoH KyioHa (3aBUCMMOCTb CHUJIBI B3aUMOJACHCTBUS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEIaMu).

OnekTpuueckoe mone. Hampsok€HHOCTh  3iekTpudeckoro mnoiia.  [IpuHimn
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snexktpuyeckux 3apsgoB. OJEMEHTAPHBIA AJIEKTPUUECKUU 3apsl.
Crpoenne atoma. [IpOBOJHMKM M IHMAIIEKTPUKH. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsaa.

DJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAaHMS  JJIEKTPUYECKOTO  TOKA.
HNctouHuku TOCTOSSHHOTO TOKa. JIeWCTBUS  DJIEKTPUYECKOrOo Toka  (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUUECKHUH TOK B )KUJIKOCTSAX U Ta3ax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsikeHue. ConpoTUBIEHUE
POBOJHUKA. YJIEJIbHOE CONPOTUBIECHHE BeniecTBa. 3akoH OMa g yyacTKa UEMH.
[TocnenoBaTenbHOE U apaJIEIbHOE COCTUHEHNE IPOBOJHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToOKa. 3akoH JDxoymns—JleHua.
DneKTpuYecKue Henu U NOTPEeOUTENH 3JIEKTpUuuecKol sHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[ToctostHHbIE MarHuUTHL. B3auMoOIenCcTBUE IMOCTOSHHBIX MAarHUTOB. MarHutHOe
nojie. MarauTHoe moJjie 3eMJIM M €ro 3HaueHHe Ui Ku3Hu Ha 3emiie. OnbIT DpcTena.
MarauTHoe mosie 3JIEKTPUYECKOro Toka. [IprumMeHeHue 3JeKTPOMAarHuTOB B TEXHUKE.
JleficTBME MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJBUTaTEb MOCTOSSHHOTO
ToKa. lcrnonp30BaHWE DJIEKTPOABUraTeNIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Onbitel Dapanes. SIBneHwe sneKTpoMarHuTHOW HHAYKUMU. IlpaBuno Jlenua.
Onekrporeneparop. CrocoObl MOTYyYEHUS SIACKTPUUECKON IHEPTUU. DIIEKTPOCTAHITUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTHUH.



Jemoncmpayuu.

1. DnexTpu3zanus Tel.

2. JIBa poaa 3MEKTPUUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apSKEHHBIX TE.

3. YCTpoHCTBO U ACHCTBUE 3JIEKTPOCKOIIA.

4. DyeKTpocTaTU4eCKass MHIYKIHS.

5. 3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPsiI0B.

6. I[IpoBOTHUKM U AUDICKTPUKH.

/. MonienupoBaHKe CHIIOBBIX JTUHUMN 3JIEKTPUYECKOTO MOJIS.

8. cTOYHUKHU TTOCTOSIHHOTO TOKA.

9. JleficTBHS DJIEKTPUIECKOTO TOKA.

10. DnexkTpruuecKuil TOK B )KUJIKOCTH.

11. T"a30BHIit pa3psi.

12. i3mMepeHue cuibl TOKa aMIepMeTpoM.

13. 3MepeHue 3JIeKTPUIECKOTO HAMPSKEHHS BOJTbTMETPOM.

14. PeocTaT 1 MarasuH CONMPOTUBIICHUIA.

15. B3aumoeiicTBuE TOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHie HEBO3ZMOKHOCTH pa3/I€JIeHUsI TOJIFOCOB MarHUTA.

17. MopenupoBaHUE MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OmeIT DpcTena.

19. MaruauTHOE 1oJIe TOKa. DIEKTPOMAarHuT.

20. JleiicTBrE MarHUTHOTO TIOJIST HA MPOBOJHUK C TOKOM.

21. DnexTpoaBUTaTeNh OCTOSTHHOTO TOKA.

22. UccnenoBanue sSIBIEHUS AIEKTPOMAarHUTHON MHIYKIIHH.

23. OnbiTel Dapages.

24.3aBUCUMOCTb HaIpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUS.

25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. Cbopka u npoBepka pabOThI AAEKTPUUECKOM LIEMH MOCTOSTHHOTO TOKA.

2. VI3mepeHue u peryaupoBaHue CUIIbI TOKA.

3. I3amepenue u peryanpoBaHrie HapsHKEHUS.

4. UccnenoBaHue 3aBUCHMOCTHM CHJIBI TOKa, HIYIIETO YEPE3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

5. OnbITHI, JIEMOHCTPUPYIOUIUME 3aBUCHUMOCTH JJIEKTPUYECKOTO COMPOTUBIICHUS
POBOJHUKA OT €T0 JJIMHBI, IJIOIIAIM MONEPEYHOT0 CEUEHHs U MaTepurara.

6. IIlpoBepka TmpaBuiia CIOXEHUS HANPsHKEHUH MpU  MOCIIE0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

/.IlpoBepka mpaBWia Mg CUJIbl TOKa NPH MapajuieIbHOM COEIUHEHHUU
PE3UCTOPOB.



8. Omnpenenenue paboThl AIEKTPUUECKOIO TOKA, UAYILET0 Yepe3 Pe3UCTOoP.

9. Onpeznenenue MOLUTHOCTH 3JIEKTPUUECKOIO TOKA, BBIAEIIAEMOI Ha PE3UCTOPE.

10. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI B3aUMOJECHCTBUS KATYILIKH C
TOKOM M MarHuTa OT CWJIbI TOKa U HAIPABJICHUs TOKA B KaTYIIKE.

11. KoHcTpyrpoBaHue 1 u3ydeHue padoThl 31EKTPOJIBUIaTENS.

12. U3mepenne KI1J[ anekTpoaBUraTebHON YCTaHOBKH.

13. OnbITBI O HCCIAENOBAHUIO SIBICHUSA OJCKTPOMArHUTHOM  WHAYKIIHU:
MCCJIEI0BAHNE U3MEHEHNI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 knacc

MexaHu4ecKkue siBJICHUA.

Mexannueckoe ABWKeHHE. MarepuanbHasgs Touka. (Cucrema  OTcuéra.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JIBUKEHUA. PaBHOMEpHOE  MPSMOJIUHEUHOE
nBI>keHUe. HepaBHOMepHOe mpsMoJinHEHOe aBWkeHue. CpenHsis U MIHOBEHHAs
CKOPOCTB TeJa P HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOYyCKOpEeHHOE TMpsIMOJIMHEWHOe JBHkeHue. (CBoOomHOE
naaeaue. OnbeITe | amuies.

PaBHOMepHOE nBWXEHHE 1O OKpY>KHOCTH. Ilepuon u wyacTtora oOpalleHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepBbii 3akoH Herorona. Bropou 3akoH Herotona. Tperuii 3akoH HproroHa.
[IpuHUMn cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWJIa TPEHUS CKOJBXKECHUSA, CUia
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
nanenus. JIpmwxkenue r1raner BOkpyr CousHna. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue wmatepuanbHON TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Ttena. M3menenne wnmmyinbca. VMmynse cunbl. 3aKOH COXpaHEHUS
UMIyJbca. PeakTMBHOE NBUKEHUE.

Mexannueckas pabota ¥ MOITHOCTh. PaboTa Cuil TSKECTH, YNPYrOCTH, TPEHUSL.
CBsi3p  SHeprud W paOoThl. [loTeHIManpHass »dHEprust Teja, TMOJHITOrO Hal
MMOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprusi CKaTtou MpyxuHbl. KuHeTnueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPruv. 3aKOH COXPAHEHHS MEXaHUYECKOM
SHEPIHUH.

Jemoncmpayuu.

1. HaGnroieHne MEXaHU4YeCKOTO JIBMKEHHUS Tejla OTHOCUTEIBHO pa3HBbIX Tel
OTCYETA.

10



2. CpaBHeHHME TyTed W TPAEKTOPUU MABIKEHHS OJHOTO M TOTO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. I3MepeHne cKopoCTH U YCKOPEHHUS MIPSIMOJIMHENHOTO IBUKECHMUSL.

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUSI.

5. HabGmronenue 1BHKEHUS Tela M0 OKPYKHOCTH.

6. HaGnrogenne mexaHW4ecKuX SIBJICHHI, MPOUCXOIALIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHWU OTHOCUTEIBHO KaOMHETa
Gu3uKu.

/. 3aBUCUMOCTb YCKOPEHUS TEJIa OT MacChl Tea U JEHCTBYIOLIEH Ha HETO CUJIBI.

8. HabOmroneHue paBeHCTBa CUJI IPU B3aUMOJEHCTBUM TE.

9. 3meHeHue Beca Tena Mpu YCKOPEHHOM JIBUYKEHUM.

10. Ilepenava uMIybca Ipu B3aUMOCHCTBUH TE.

11. IIpeoOpazoBaHus SJHEPTUH NPU B3aUMOICUCTBUU TEIL.

12. CoxpaHeHmne UMITyJIbCca TIPH HEYPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHne UMITyJIbca IPH aOCOTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHne MEXaHMUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.

16. CoxpaHeHre MEXaHWYECKOW 3HEPruu IMpH ABWXKEHUU Tejia MOJ AeHcTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomuel u onvimol.

1. UccnenoBanue 3aBUCUMOCTUM IIyTH OT BpPEMEHH MPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

2. IIpoBepka TUIIOTE3bl: €CIU NPU PAaBHOYCKOPEHHOM JABM)KEHUU 0€3 HaydallbHOM
CKOPOCTH IYTH OTHOCSTCS KakK psAJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

3. UccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO
JaBJICHUSI.

4. Onpenenenrie KodhPUIMEeHTa TPEHUS CKOIBKEHUS.

5. Onpenenenre KECTKOCTU IPYKUHBI.

6. Onpenenenue paOOTHl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBMKEHHM Tejia IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

7. Onpenenenue pabOTBl CWJIBI  YNPYroCTM MNpU  HOABEME TIpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

8. M3yueHue 3aKoHa COXpaHEHUS SHEPTUH.

MexaHn4yecKkue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHWM: TEpPHOI,
4acToTa, aMIUINTyZa. MaremMaTH4eCKu W TpPYKUHHBIM MasTHUKHU. [IpeBpaiuenue
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxaromue kosnebanus. Beinyxaennbie koneOanus. Pezonanc. Mexanuueckue
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BOoJHBI. CBoOlcTBa MexaHW4YecKuX BOJH. [IpoposibHble M momnepeyHbie BOJIHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ pacmnpocTpaHeHHs. MeXaHMYeCKHE BOJHBI B TBEPIOM TEJE,
CECMHYECKHE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicOTa ToHA. OtpaxkeHue 3Byka. MHbpaszByk u
YIBTPa3BYK.

JHemoncmpayuu.

1. Habmronenne kojebaHUN TeM TMOJ JCHCTBHEM CHIIBI TSOKECTH W CHJIBI
YIOPYTOCTH.

2. HaGmoienne konebaHuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. HaGmogeHue BoIHYXACHHBIX KOJI€OaHU U pe30HAHCA.

4. PactipocTpaHeHue MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).

5. Habmronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKycTUYECKUI pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHue 4aCTOTHI U NMEpUOJa KOJeOaHUN MAaTEMAaTUYECKOTO MasSTHHKA.

2. OnpeneneHue 4acToThl U Meproia KojiebaHu NPy KUHHOTO MasiTHUKA.

3. UccnenoBanne 3aBUCUMOCTH TIEpHOJa KOJEOaHWM MOABEHICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. UccnenoBaHue 3aBUCUMOCTU Tiepuoja KoyJieOaHUil MPYyKUHHOTO MasiTHUKAa OT
Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHOJia KojaebaHul rpy3a, MoJABEIIEHHOTO K HUTH,
OT Macchl Ipy3a.

6. OnBITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh MEPHO/Ia KOJEOAHUN MPY>KMHHOTO
MasgTHUKA OT MacChl rpy3a 1 )KECTKOCTH MPYKUHBI.

7. I3mMepeHue yCKOpeHusi CBOOOTHOTO MaICHHUS.

JJIEKTPOMATHUTHOE 10JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
aNeKTpoMarHuTHbIX  BOJH. [llkama »iexkTpoMarHUTHBIX BOJH. Vcmosib3oBaHMe
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJneKTpoMarHuTHas rnpupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOWICTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BotHOBBIE CBOMCTBA CBETA.

CgeToBbBIE SIBJICHUS.

JlyueBass mozmenb cera. Mcrounuku csera. [IpsisMonuHeHOE pacrpocTpaHeHue
ceeta. 3armenuss ConHua u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkanio. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnOpenomieHus cBeta. llosHOEe BHYTpeHHEE
OTpakeHHe cBeTa. M crmosb30BaHKWE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX
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CBETOBOJAX.

JIunza. Xop nyueit B tuH3e. OnTuyeckas cucreMa Qgoroanmnapara, MUKpPOCKOIa U
Teneckona. ['ma3 kak onrtudeckas cuctemMa. bau3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnektp. Onbeitel  Hplotona. Croxenue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

JHemoncmpayuu.

1. IlpsamonuHeHOe paclipoCTpaHEHUE CBETA.

2. OTpakeHHe cBeTa.

3. [Monydyenune n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [IpenomiieHue cBera.

5. OnTuyeckuii CBETOBOJI.

6. Xox myuelt B cobuparomei JuH3e.

7. XoJ ayyel B pacCerBarOLIEH JTUH3E.

8. [Tomyvenne n300paxeHUH C TOMOIIILIO JTUH3.

9. Ilpuntun nevictBus oToanmapara, MUKPOCKOIIa U TEIECKOTA.

10. Mopaensb riasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [TonyyeHue 6e50ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBaHue 3aBUCHUMOCTH YyIJIa OTPaKEHUS CBETOBOrO Jiyda OT YyIJia
MaJIcHUs.

2. I3ydeHne xapakTepuCTUK U300pakeHHS TIpeIMEeTa B IJIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH YIJIa TPEIOMIICHHS CBETOBOTO Jyda OT yrjia
NaJICHUS Ha TPAHUILIE «BO3LyX—CTEKIIO».

4. [TonyyeHue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

5. Ompenenenre ¢GOKYCHOTO PACCTOSIHUSI U ONTHYECKOW CHJIBI COOMpArOIIeH
JIUH3BI.

6. OmBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

KBaHTOBBIE SIBJICHMSI.

Onwitel  Pezepdopna u mimanerapHas mojenb aroma. Mogenbs atoma bopa.
Hcnyckanue u norsounieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
aapa. Hykimonnas momenbs atomHoro siapa. M3ortomsl. PagnoakTuBHBIE MpeBpaniCHUs.
IIepuon nosrypacnana aTOMHBIX sJIED.

AnepHbie peakuuu. 3aKOHBI COXPaHEHUs 3apsI0BOIO M MAacCOBOTO YHCEIL.
DHeprust CBs3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPruu. Peakiuu cuHTe3a U JeiICHUs
sanep. Ucrounuku sHeprun ConHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUA PaJMOAKTUBHBIX M3JIYYCHUH Ha JKUBBIC
OpraHU3MBI.
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Jemoncmpayuu.

1. CrieKkTphl U3TyUYEHUS U MOTIIOIIECHHUS.

2. CHIeKTpbl pa3IMYHbIX Ta30B.

3. Cnektp BoJIopo/Ia.

4. HaGmroneHnue TpekoB B kKamepe Buiibcona.

5. Pabora cuérurka HOHU3NUPYIOMIMX U3ITyYECHHI.

6. Peructpanus n3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGmnroieHue CIIJIONMIHBIX U JIMHEHYAThIX CTIEKTPOB U3ITyYCHUSI.

2. VccnenoBanue TPEeKOB: U3MEPEHUE SHEPIHMHM YACTUIIBI [0 TOPMO3HOMY MYTH
(o gotorpadusim).

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.

[ToBTOpHTENEHO-0000IIAIOIINIA MOAYIb MPEIHA3HAUEH JJII CUCTEMAaTU3alUd U
000011IeHHs] TPEIMETHOTO COJEPKAHMS U ONBITA JESITEIBHOCTH, TPUOOPETEHHOTO MPHU
M3YYEHUU BCEro Kypca (U3MKHM, a Takke i1 TMOJATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMEHYy IO (U3UKe JJI y4yaluXcs, BbIOpABUIMX ATOT y4EOHBIN
peIMeT.

IIpy wW3ydeHMH JAHHOTO MOZYJIS PEAIU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECIEeUMBAETCS JOCTH)KEHHE NPEIMETHBIX U
MeTarpeaAMETHBIX IJTAaHUPYEMBIX pe3ynbTaToOB oOyueHus, bopmupyertcs
€CTECTBEHHOHAy4YHas TIPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJIOB HCCIEIOBaHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATh (PU3NUECKUE SBIICHUS,
OPUMEHSISL TOJIyYEHHBbIE 3HAHMs, pelaTh 3aJauyd, B TOM YHCJIE KAa4eCTBEHHbIE U
DKCIIEpUMEHTAJIbHBIE.

[IpyHIMOUATBEHO JEATEIbHOCTHBIA XapakKTep AAHHOTO pas/elia peanusyercs 3a
CYET TOTO, YTO y4YalUeCs BBIIOJIHAIOT 3aJaHuUs, B KOTOPBIX UM IPEIaraeTcs:

— Ha OCHOBE TMOJYYEHHBIX 3HAaHUWA paclo3HaBaTh W HAYYHO OOBICHATH
(u3nuecKue IBJICHUS B OKPY KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH;

— HCTOJB30BaTh HAYYHBIE METOJbI UCCIENOBaHUS (DU3UYECKUX SIBICHHUM, B TOM
YHUCIIE ISl IPOBEPKH FMIIOTE3 U MOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;

— OOBACHATHh HAy4YHBIE OCHOBBI HamOOJiee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUWA, HAImpUMEpP, MPAKTUYECKOIO HCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrHMM Ha OCHOBE 3aKOHA IPEBpPALICHUS M COXPAHEHHS BCEX H3BECTHBIX BHJIOB
SHEPIHUU.

I[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
N3yuyenue Qu3nMku Ha ypOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsl HAMPABICHO Ha
JOCTHUKECHHUE YYAITUMUCS JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB
OCBOEHHMS Y4EOHOTO MpeMETa.

14



Jluunocmmuule pesynromamoi

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUSI IMPOrpaMMbl  OCHOBHOTO  OOILETO
o0pa3oBaHMsl JIOCTUTAIOTCA B XoJe oOydeHus (u3MKe B E€IUHCTBE Y4eOHOM W
BOCITUTATEIbHON NESITENIbHOCTY B COOTBETCTBUM C TPAJULIMOHHBIMU POCCHUUCKUMHU
COIMOKYJBTYPHBIMU U JYXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, NIPUHATBIMH B
oOlecTBE MpaBWIAMM W HOPMAamMu TMOBEIEHHS M CHOCOOCTBYIOT HpoOLiEcCaM
CaMONO3HAHHU, CAMOPA3BUTHUS U COLIMAIN3ALNN YYAIIUXCS.

B pesynbrare m3ydeHusi GU3MKKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
yuamerocss ¢ HOA OynyTt chopMHupoBaHbI CIENYIONME JTUYHOCTHBIE PE3YJIbTAThl B
4acTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— NPOSIBIECHUE MHTEpPECa K UCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(u3nuecKol HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTb K aKTMBHOMY y4YacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUXKEHUN (PUUKY;

— OCO3HAaHHE BAXHOCTU MOPAIbHO--3TUYECKUX MPUHIMUIOB B JEATEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIPHUATHE ACTETUYECKUX KAueCTB (PU3NYECKONM HAyKd: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHHME IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI DPAa3BUTHUS TEXHOJOTHM, BaXXHEUIIEHW COCTaBIAIOLIECH
KYJbTYpHI;

— pa3BUTHE HAy4yHOW JIOO03HATEIBHOCTH, HMHTEpEca K HCCIEA0BATEIbCKOM
NEeATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbsI M IMOIMOHAJIBHOT0 0JIATONIOIyYHSA:

— OCO3HaHME IeHHOCTHM Oe3omacHoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MPABUJT O€30MaCHOr0 MOBEICHUS Ha TPAHCIIOPTE, Ha
JOpOTaX, C JMEKTPUUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B IOMAITHUX YCIOBHSIX;

— chOpMUPOBAHHOCTh HaBbIKa peieKCHHU, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— aKTMBHOE Yy4YacTHE B pEIICHWU MPAKTUYECKUX 3adad (B paMKax CeMbH,
oOpa3oBaTeIbHOM OpraHu3aly, TOpojaa, Kpas) TEXHOJIOTUYECKOM U COIUalibHOU
HaIPaBJICHHOCTH, TPEOYIOINX B TOM YKCIIC U (PU3NUECKUX 3HAHU;
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— HWHTEPEC K MPAKTUYECKOMY U3YYCHHIO TTpodeccHii, CBI3aHHBIX ¢ (PU3UKON;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

— OpUEHTalUsl Ha NpUMEHEHUE (U3UMYECKUX 3HAHUU JUIsl pelleHUs 3aJad B
00JIacTH OKpY’Karollel Cpelibl, IIAHUPOBAHUSI MOCTYIKOB M OIIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPYKAIOIEH CPeIbl;

— OCO3HaHHE TJIOOATBHOIO XapakTepa SKOJOTUYECKUX NpoOsieM M MyTed HX
pelieHus;

8) amanranMM K M3MEHAKIIUMCH YCJIOBHAM COUHUAJIBHOW W MPHUPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBHHM TIPH BBIMIOJHEHUW HWCCICIOBAHUN U
IPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTh OIBITY U 3HAHUSM APYTHX;

— TOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4Y€pe3  MPaAKTUYECKYIO
NeATEIIbHOCTD;

— MOTPEOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHWI, B TOM 4HUCIEe (POPMYIHPOBATH
UJIeH, MIOHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSX;

— OCO3HaHHE JCPUIUTOB COOCTBEHHBIX 3HAHWNA U KOMIIETEHTHOCTEH B 00JIacTH
du3uKy;

— TUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DU3UUYECKUX 3HAHUI;

— CTpeMJICHUE aHAJIU3UPOBATh U BBISBISTH B3aUMOCBS3U MPHUPOBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JEWCTBUU C YYETOM BIIMSHUS Ha OKPYXKAIOILIYI0 Cpeny,
BO3MOKHBIX TJIO0ATBHBIX MOCIIEICTBUI.

Memanpeomemmuvie pe3yivmamuol

B pe3ynbrare ocBoeHUS MPOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y ywamerocs ¢ HOJA Oynyr chopmupoBaHsl MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME IO3HABATENIbHbIE YHUBEpCAJIbHBIC yueOHBbIC IEHCTBUSA,
KOMMYHUKATHUBHBIE YHUBEpPCAIbHBIE y4eOHbIe NENUCTBUS, peryJIATUBHBIE
YHUBEpPCaJIbHbIC Y4ECOHBIE TCHUCTBHUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA

ba3oBble 1ornueckue aeicTBU:

— BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKNA O0BEKTOB (SIBJICHUN);

— YCTaHABIIMBATh CYIICCTBEHHBIM MPU3HAK KIACCU(MUKAIIMU, OCHOBAHUS JIsI
000011IeHNs U CPAaBHEHUS,

— BBISIBJIITH 3aKOHOMEPHOCTH M TMPOTHUBOpPEYHs B paccMaTpuUBaeMbIX (hakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHUSIM;

— BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M TPU  M3yYEeHUU (DUUUECKUX
SBJICHUW MW TIPOIIECCOB, [IeJlaThb BBIBOJBI C KCIOJIB30BAHUEM JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJBUTaTh THUIIOTE3bl O B3aUMOCBS3SAX (DU3UUECKHUX
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BEJINYWH;

— CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelleHus ydyeOHOW (u3nueckol 3amadu
(cpaBHeHME HECKOJBKHX BapUaHTOB pEIIEHHUSA, BBIOOp Hauboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSTEIbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

— HCIIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIHCKUN HHCTPYMEHT MTO3HAHUS;

— MPOBOAUTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOMXKHBIN
(du3nyecKuil SIKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHUE (PU3UUECKOTO SBICHUS;

— OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh MH(POPMAIUIO, MOIYYCHHYIO B
XO0JI€ UCCIIEIOBAHUS WJIN IKCTIEPUMEHTA;

— CaMOCTOSITEBHO (POPMYJIHPOBATH OOOOIIECHUS W BBIBOJABI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHUS;

— MPOTHO3HPOBATH BO3MOKHOE JalIbHEHIIEee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a
TAK)K€ BBIIBUTATH TPEIITOIOKEHUST 00 X pa3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora c nndopmanmueii:

— MPUMEHSTH Pa3IUYHbIE METOJIbl, UHCTPYMEHTBHl M 3alpOChl IMPHU IOUCKE U
orOope MHPOpPMalMU WM JAHHBIX C YYETOM MPEUIOKEHHOW YyueOHOU (uanyeckon
3a/1auu;

— aHaJM3upOBaTh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

— CaMOCTOSITEILHO  BBIOMpAaTh  ONTUMAJIbHYIO  GOpMy  TIpElCTaBIICHUS
uHOpMallMd W WUIIOCTPUPOBATh pelIaeMble 3aJaddl  HECIOKHBIMH CXEMaMH,
auarpaMmMaMu, HTHOUM rpadukoil U uX KOMOMHAILIUSIMU.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

— B X0/ie 00CYXKJeHUsI yueOHOTO MaTepuala, pe3yabTaToB JIabOpaTOPHBIX padoT
¥ TIPOEKTOB 3aJ]aBaTh BOIPOCHI M0 CYIIECTBY 00CYKIa€MOM TEMbI U BHICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHUE 3a/1a41 U TOIep KaHue OJ1aroKenaTeIbHOCTH OOIIEHNS;

— COTIOCTaBJISATh CBOM CYKIEHHUS C CYXACHHUSAMH IPYTHX YYaCTHHKOB JMAJIOra,
OOHapYXUBATh Pa3INUKME U CXOACTBO MO3UIIHIA;

— BBIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

— MyOJMYHO TPEACTABISITH PE3YNbTAThl BBIMOTHEHHOTO (DU3UYECKOTO OIBITa
(aKCTIepuMEHTa, UCCIIeIOBAHUS, TPOEKTA);

— MOHWMATh M HCIIOJIh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyaTbHOU
pabOThI PU PEIICHUH KOHKPETHOM (PU3NYIECKON TPOOIEMBI;

— MPUHUMATH IIEJIM COBMECTHOM JESATEIHHOCTH, OPTaHNU30BBIBATH JICUCTBUS TI0 €€
JOCTHXKEHUIO: PACTIPENENSATh PO, 00CYKIaTh MPOLUECCHl U pe3yibTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

— BBITIOJHATH CBOIO YacTh palOThHI, JOCTUTAss KAayeCTBEHHOTO pe3yjbTara IO
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CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTMMHU YJICHAMU KOMaH/IbI;

— OLICHMBAaThb KayeCTBO CBOEr0 BKJIaJa B OOMMHA MHPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBHUSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanms:

— BBIBIISITH MPOOJIEMBI B )KMU3HEHHBIX U YUYE€OHBIX CHUTYallUAX, TPEOYIOMUX s
penieHus GU3NIECKuX 3HaAHU;

— OPUEHTHPOBATBHCS B PAa3IMYHBIX  IOAXOAAX  IPUHATUSA  PELICHHN
(MHAMBUAYATBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PEILICHUIN IPYIIION );

— CaMOCTOSITEIbHO COCTAaBJISTh AITOPUTM pelieHHus (U3MUECKON 3anadul WiH
IUTaHA MCCIIEA0BAHUS C YUYETOM UMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEUIaracMble BapUaHThI PELLICHUM;

— JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJIEKT:

— J1aBaTh aJICKBATHYIO OLICHKY CUTYalllH U MPEJIaraTh IJ1aH €€ U3MEHEHHUS;

— OOBACHATh  NPUYMHBI  JIOCTIKEHUS  (HEJAOCTHKEHMs])  pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY MIPHUOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(u3nyecKkoro HcCIeNOBaHUS WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEMH;

— OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

— CTaBUTh ce0d HA MECTO APYroro 4eyioBeKa B XOJI€ CIOopa WIM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

— IpU3HABaTh CBOE MPaBO Ha OIIMOKY IpH pelieHUH (U3NYECKUX 3aJad WId B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IIpeomemmnvie pezyrvmamul

[IpenMeTHble pe3yabTaThl MO yueOHOMY npenmeTy «Dusnka» B COOTBETCTBUU C
®I'OC obecneunBaroT:

— MOHMMaHHWE poJin (U3MKKM B HAYYHOW KapTUHE MHUpPA, CHOPMUPOBAHHOCTH
0a30BbIX TPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U M MMO3HABAEMOCTH SIBJICHUN TIPUPOJIBI,
O POJIM DKCIEPUMEHTa B (PU3MKE, 0 CUCTEMOOOpa3yrolieil poiu (U3NKU B Pa3BUTHUU
€CTEeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUM, 00 HBOIMIONMKN (PU3UUECKUX 3HAHUU U UX
pOJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJe POCCHUHCKUX U
3apyOeXHbIX YUYCHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHWE MPOIIECCOB
OKPY’KAIOILIEro MUpPa, pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— 3HAHUSA O BHUJAX Marepuu (BEIIECTBO M TIOJIE), O JBMKCHUH KakK Crocobe
CYIIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJISIPHOM TEOpPUH CTPOECHHUS BEIECTBA, O
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¢u3nuecKkoil  CyINIHOCTH  SIBICHWW  TOpUPOABl  (MEXaHWYECKUX,  TEIJIOBBIX,
AJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pa3inyaTh SBICHHUS (paBHOMEpPHOE U
HEPAaBHOMEPHOE  JBWKEHHE, PABHOYCKOPEHHOE  NPSMOJIMHEWHOE  JBUKCHHE,
PAaBHOMEPHOE JBHXKEHUE MO OKPYKHOCTH, MHEPLHUS, B3aUMOAECHCTBHUE TEJI, PABHOBECUE
MAaTEPUAIbHOM TOYKM W TBEPAOIrO Teja, Nepejada JaBJCHUsS TBEPJBIMH TEIaMU,
KUJKOCTSIMHU M ra3aMu, IJIABaHUE TeJ, KOJIeOaTeIbHOE TBUKEHNE, PE30HAHC, BOJIHOBOE
JBYDKEHUE, TEIJIOBOE IBIDKEHUE YaCTHI] BemiecTBa, quddy3usi, TETUIOBOE pacIiIupeHue
U CXKaThe, TEeIIOOOMEH W TEeIUIOBOE paBHOBECHE, IUIABICHHE M KPUCTAJUIM3AIMS,
napooOpa3oBaHue (MCIApEHHWE W KHUIIEHWE) U KOHJIEHCAllMs, OJJIEKTpU3alus Ted,
B3aUMOJICHCTBUE SJIEKTPUUECKUX 3aAPANIOB, AEHUCTBUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJCHCTBUE MAarHUTOB, JJEKTPOMArHUTHAsT WHAYKUUSA, ACHCTBHE
MArHUTHOTO TIOJII HA MPOBOJHUK C TOKOM, IMPSIMOJIMHEWNHOE PaCIpPOCTPAHEHUE,
OTPAKEHUE U MPEIOMIICHHE CBETa, JHUCIEPCHS CBETA, pPAa3JIOKEHUE CBETOBOTO
W3JIy4YC€HUS B CIIEKTP, €CTECTBEHHAS PAJIMOAKTUBHOCTH, PAJIUOAKTUBHBIC MPEBPAILICHUS
ATOMHBIX SIZIEp, BOBHUKHOBEHUE JIMHEMYATOrO CHEKTpa U3JIy4YEHHs) MO OMHUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE
SBJICHHE, YMEHHUE pacClo3HaBaTh MPOSBJICHUE HW3YYCHHBIX (PU3NYECKUX SBICHUN B
OKPYKaIoIlleM MUpPE, BBIIEIISAA UX CYIIECTBEHHbIE CBONCTBA/MIPU3HAKY;

— BJIQJICHUE OCHOBAaMM IMIOHSITUWHOIO anmapara M CHUMBOJHMYECKOTO SA3bIKa
(GU3UKY U UCTIOJIb30BAHKUE UX JJISl PEIICHUs] YUeOHBIX 3a/lau, YMEHUE XapaKTepu30BaTh
CBOMCTBa TeJ, (PU3UYECKHUE SIBIICHHS W MPOIECCHI, UCIMOIb3ysd (PyHIAaMEHTaJbHbIC U
AMIIMpUYECKUE 3aKOHBI (3akoH [lackans, 3akoH Apxumena, MPaBWIO pblyara, 30J0TOE
IIPaBUJIO MEXaHUKH, 3aKOHbl M3MEHEHUS M COXPAaHCHUS MEXAHWYECKOW DJHEPIUM,
ypaBHEHHE TEIUIOBOrO OajaHca, 3aKOH COXPAaHEHUS HMITYJbCa, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO  3apsjia, TMPUHIMII  OTHOCUTENbHOCTHM  ['anmuiies,  NpUHIUI
CyNEepHoO3ULNA CUJI, 3aKOHbI HBIOTOHA, 3aKOH BCEMHPHOIO TATOTEHUSA, TEOpemMa O
KUHETUYECKOM JHEpPruu, 3akoH ['yka, OCHOBHBIE TIOJOKEHUS MOJEKYJISIPHO-
KUHETUYECKON TEOpUU CTPOCHUS BElIEeCTBA, 3akOH KyloHa, MPUHIMIT CyNEpPHO3UIUU
ANEKTPUUYECKUX ToJiel, 3akoH Oma uisl ydacTka 1enu, 3akoH Jxoyns-JIeHna, 3akoHbI
NPSIMOJIMHENHOTO PpPACIpPOCTPAHEHHUS, OTPAXKEHHUSI W TPEJIOMIICHHUS CBETa); yMEHUE
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (DU3UYECKUE SBIICHUSA, UCTIONB3YsS (HU3UICCKUE
BEJINYMHBI;

— YMEHHUE MPOBOAUTH MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEIUYUH
(paccrosiHue, NPOMEXYTOK BpPEMEHHM, Macca Tena, o0beM, Cuila, TeMIlepaTypa,
OTHOCHUTENIbHAS BIAXHOCTh BO3/lyXa, CHJIa TOKAa, HAMpPSKEHUE, CONPOTUBJICHUE) C
WCIIOJIb30BAaHUEM AHAJIOTOBBIX M MHU(POBBIX H3MEPUTEIBHBIX MPUOOPOB; MOHUMAHUE
HEM30€KHOCTU TOTPENTHOCTEeH (PU3NYECKUX W3MEPECHUM; YMEHHE HaXOJUTh 3HAUCHUE
U3MEPAEMOM BEJIMYMHBI C MOMOILIBI YCPEAHEHUSI PE3yJIbTaTOB CEPUU U3MEPECHUN U
YUYUTBIBATH MTOTPENTHOCTh U3MEPEHNUN;
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— BJIAJICHUEC OCHOBAMH METOJIOB HAYYHOTO IO3HAHHS C YYETOM COOJIO/ICHUS
npaBui 0€30MaCHOTO TPY/a:

— HaOmofieHne (U3MYECKUX SBJICHHUM: YMEHHE CaMOCTOSTENIbHO COOupaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY M3 JTAaHHOTO Habopa o0OpyIOBaHUS MO WHCTPYKITUH,
OTHCHIBATH XOJI OMBITA U 3aMKCHIBATH €TO PE3YIbTAThI, (POPMYIUPOBATH BHIBOIHI;

— TMPOBEJECHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIIMYUH: YMEHUE
IUTAHUPOBATh U3MEPEHUs, CAMOCTOSITEIbHO COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY
10 WHCTPYKIIMW, BBIYMCIATH 3HAYEHUE BEIMYMHBI W aHAJU3UPOBATH TOTYyYCHHBIE
PE3YNBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH Pe3yIbTaTOB U3MEPEHUI;

— MPOBEICHUE HECJI0KHBIX AKCIIEPUMEHTAITLHBIX WCCJICIOBAHHI;
CaMOCTOSITENIbHO ~ cOOMpaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY W IPOBOJUTH
UCCJIEIOBAHUE 110 MHCTPYKIUH, MPEJICTABIATh MOTYYEHHBIE 3aBUCUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TAOMUIl U TpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JEJATh BBIBOABI IO
pe3ynbTaTam HCCIIEIOBAHUS;

— MOHWMAaHHE XapaKTEPHBIX CBOMCTB (U3MUECKHX MoOJeiel (MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJTI0, MOJIETTU CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPJBIX Tel,
IUTaHETapHas MOJIeTb aTOMa, HyKJIOHHAsI MOJIETTb aTOMHOTO SI/Ipa) U YMEHUE TPUMEHSTh
uX JIJIs1 OOBsICHEHUS (PU3UYECKUX TTPOLIECCOB;

— YMEHHUE OOBSICHATH (PU3NUYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CUTYyaIMil IPaKTUKO-OPUECHTHPOBAHHOTO XapaKkTepa, B YACTHOCTH, BBISBIISATH
MIPUYHHHO-CJICJACTBEHHBIC CBSI3M M CTPOWTH OOBSCHEHHWE C OMOPOW Ha H3yYCHHBIC
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIN;

— YMEHHE€ pellaTh pacueTHble 3amaund (Ha 0Oaze 2-3 ypaBHEHHWI), UCIHOJIb3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BETUIMHBI, B YACTHOCTH, 3aITUCHIBAThH
KpaTKO€ YCJIOBHE 3aJa4d, BBIABJISATH HEIOCTAIONIME JaHHBIC, BBIOMpATh 3aKOHBI U
dbopMynBpl, HEOOXOAMMBIC IS €€ PEIICHUS, HWCIO0JIh30BaTh CIPABOYHBLIC JaHHBIC,
MPOBOJIUTH pacueThl W OICHUBATh PEATHCTHYHOCTh TIMOJYYEHHOTO 3HAUYCHUS
(du3nyuecKoll BEIMYUHBI; YMEHUE OMPENeNsiTh Pa3MEPHOCTh (PU3UYECKOW BEIIUYUHBI,
MOJIYYCHHOU TP PEUICHUH 33]1a4H;

— YMEHHE€ XapaKTepPU30BaTh MPUHIUIBI JCHCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM YHCJIe OBITOBBIX MPUOOPOB, U IPOMBIIIICHHBIX TEXHOJIOTHYECKUX IMPOIIECCOB M0 UX
OTHMCAHUIO, UCIOJIb3YsS 3HAHUS O CBOMCTBaX (PM3WYCCKUX SBJICHUH W HEOOXOIUMBIC
du3rUecKre 3aKOHOMEPHOCTH;

— YMEHHE€ WCTOJb30BaTh 3HAHUA O (PU3UYECKUX SIBICHUAX B IOBCEIHECBHOU
KU3HH JUIsl oOecriedeHus: 0e30MacHOCTH TP 0OpallieHuu ¢ OBITOBBIMH MPUOOpaAMU U
TEXHUYCCKUMH  YCTPOMCTBAMH, COXPAHCHHS 3J0POBbSI M  COONIOACHUS HOPM
AKOJIOTHYECKOTO TIOBEJCHUS B OKPYKAIOIICH Ccpele; MOHWMaHHEe HEOOXOIUMOCTH
NPUMEHEHUS  JIOCTYDKCHMH  (U3WKM W TEXHOJOTHH i1 PalMOHAIBHOTO
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MIPUPOIONIOIB30BaAHUS;

— OIBIT TIOKMCKA, TPeoOpa30BaHus U MPEJCTABICHU UHPOPMALUU (PU3UUECKOTO
coJiepKaHUsl C UCIOJIb30BAaHUEM HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM; B
TOM YHCJIe YMEHHE UCKaTh WH(popMaIuio (GU3UIECKOTO cofepkanus B cetu MuTepHer,
CaMOCTOSTEIIEHO (OPMYIHPYS MTOUCKOBBIN 3aMpoC; YMEHHUE OIEHUBATH JJOCTOBEPHOCTh
MOJTYyYEHHOW HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCS 3HAHUN U JIOMOJTHUTEIBHBIX
UCTOYHUKOB; YMEHHME HCIIOIb30BaTh IMPHU BBIMOJHEHUU Y4YEOHBIX 3aJlaHUN HAy4HO-
NOMYJISIPHYIO  JIUTEpaTypy (u3nMyeckoro cojaepxaHusi, CIPABOYHBIE MaTepUAIbI,
pecypchl cetu VHTepHET; BiaJieHHe NMpUeMaMHu KOHCIIEKTHUPOBAaHUS TEKCTa, 0a30BbIMU
HaBbIKaMM TpeoOpa3oBaHus MHGOPMAIIMM U3 OJIHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
YMEHHE CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
nH(pOpMaIUU U3 HECKOJIBKUX UCTOYHUKOB;

— YMEHHUE TPOBOJUTH YUeOHOE HMCCIEAOBAaHUE IOJ PYKOBOJICTBOM YYHUTENs, B
TOM YHCJIE [OHUMATh 3aJa4d MCCJIEAOBAHUSA, MPUMEHITh METOAbl HCCIEIOBaHUS,
COOTBETCTBYIOIIME TMOCTABJIECHHOM WEIU, OCYUIECTBIATH B COOTBETCTBHHM C ILIAHOM
COOCTBEHHYIO JCSTEIBHOCT M COBMECTHYIO JEATEIBbHOCTh B TpyMIeE, CIECIUTh 3a
BBITNOJIHEHUEM IJIaHA JICUCTBUM U KOPPEKTUPOBATH €T0;

— npeacTtaBieHuss o chepax NpodecCHOHATbHON AESITENbHOCTH, CBSA3aHHBIX C
GU3NKON W COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMM Ha JIOCTHIKCHHSIX
dbu3nuecKkoil HayKH, MO3BOJISIONIME YYAIIUMCS paccMaTpUBaTh (PU3UKO-TEXHUYECKYIO
o0JnacTh 3HaHU Kak chepy cBoert Oyayieit mpodeccuoHaIbHOM 1eITeTbHOCTH.

B coomeemcmeuu ¢ @AOII OOO k kouyy obyuenus 6 7 Kaacce npeomemmuvle
pe3yabmamul ompasdicarom chopmuposanrHocms y yuawuxcsa ¢ HOJ[A ymenuii:

— HCIOJIb30BaTh TMOHATHUS: (PU3MYECKHE M XMMHUYECKUE SIBJICHUS, HaOJIOJICHHUE,
AKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (PU3MUECKHX BEIUYHMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHMS BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJUHEHHOE),  TPACKTOpHA,
paBHOJICUCTBYIOIAs cuia, aedopmanus (ympyras, IJIacTU4YecKasi), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

— paznuyath sBiaeHus (Auddy3us, TEIIoBOe ABMXKEHHME YacTHUIl BEUIECTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, UHEPIIMS, B3aUMOJICUCTBUE TE,
paBHOBECHME TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalllEHUs, TNepefadya JaBJICHHS
TBEPABIMA TEIAMH, XKUIAKOCTIMU M Trazamu, aTMOChEpHOE JaBJICHHE, TUIaBaHUE Tel,
IpeBpalieHrs] MEXaHUUECKON SHEPruu) MO OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SIBJICHUE;

— pacrno3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUM B OKPY’KAIOIIEM
MUpE, B TOM uyucjie (u3ndecKkue SBICHUS B TMPUPOJIC: TPHUMEPHI JIBIKCHHS C
PAa3IMYHBIMHA CKOPOCTSIMH B KMBOM M HEKHMBOW NPUPOJAE, NECUCTBUE CHUJIBI TPEHUS B

MIPUPOJIE U TEXHUKE, BIUSIHIE aTMOCHEPHOTO JTABJICHUS HA )KUBOW OPTaHU3M, IJIABAHUE
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peIO, pHIUArd B TEJE YEJIOBEKa, MPU OTOM TNEPEBOJAUTH MPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBIICNATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3UYECKUX SIBJICHUN;

— OIKCHIBATh HM3YYEHHBIE CBOWCTBA TeNl W (U3MUECKHE SIBICHUS, HCIOJb3Ys
busndeckre BeMUIMHBI (Macca, 00hEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTH,
CpeIHsisi CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeNa, CUJIa TPEHHUs, JTaBJICHHUE
(TBEpmoro Tenma, KMOKOCTH, rasa), BBITAJKHUBAIONIAS CHJIA, MEXaHW4YecKas pabora,
MOIIIHOCTh, TUJIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(UIIMEHT TMOJEe3HOTO JACHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTECHIMAJIbHAs SHEPrus), NpU OMHCAHUHM MPABUIBHO
TPaKTOBaTh (PM3UUECKUI CMBICI HUCIIONIb3YEMBIX BEIUYUH, UX 0003HAUCHHUS U €IUHUIIBI
(bu3MUEeCKUX BEIUYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME AAHHYIO (PU3MUYECKYIO
BEIIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpadUKH HU3YYCHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEJIMYUH;

— XapaKTepU30BaTh CBOMCTBA TeJ, GU3HUCCKHE SBJICHUS W MPOIECCHI, UCTIONB3YS
npaBuiia CIOXKEHHs CHII (BJOJIb OJHOW TpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUs MEXaHMYECKOW DHEpPruM, TpH HTOM JaBaTh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA M 3alTMCHIBATH €0 MaTEMaTHYECKOE BEIPAKCHHUE;

— OOBACHATH (M3UYECKHUE SIBICHHUS, ITPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBISBISATh MPUYUMHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2 JTIOTMYECKUX I1aroB ¢ ornopou Ha 1-2
U3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemaTh pacy€THbIC 3aauu B 1-2 ACHCTBUS, UCTONIB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONIME (DM3MYECKHUE BEIUYHMHBI: HAa OCHOBE aHaIW3a YCJIOBHS 3aJadyu
3aMMChIBaTh KPATKOE YCIIOBHUE, IMOACTABIATh (DU3WUYECKHE BEIUYUHBI B (POPMYIBI U
POBOJUTH PAcy€Thl, HAXOIAUTh CIPABOYHBIC JTaHHBIC, HEOOXOIUMBIC ISl PEIICHUS
3aj/1ay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NUECKON BETUINHBL;

— pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIU (HU3TIECKUX
METO/JOB, B OIMCAaHWM WCCICIOBAHUS BBIACIATH MPOBEPAEMOE TIPEITOTOKEHUE
(rumoTe’y), pa3nuyuaTh W HMHTEPIPETHPOBATH IMONYYCHHBIM pe3yiabTaT, HaXOIUTh
OIMOKH B XOJ€ OMBITA, JIeJaTh BEIBOJBI 10 €T0 pe3yibTaTaMm;

— MPOBOAWTH OMBITHI MO HAOIIOEHUIO (PU3NUYECKHUX SIBICHUN WM (PU3HUECKHUX
CBOMCTB TeJI: (HOPMYIUPOBAThH MPOBEPSIEMbIC MPEATION0KEHHSI, COOMPATh YCTAHOBKY U3
IPEI0KEHHOTO 000PYTI0BAaHHUS, 3aMCHIBATH XOJ1 ONBITA U (POPMYITUPOBATH BHIBOJIBI;

— BBITIOJIHATH TPSMbIC U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tella, 00bEMa,
CWIBl W TEMIIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB,
3aMuChIBaTh TOKa3aHUs TPUOOPOB € YYETOM 3aJaHHOW AOCOJIOTHOW TOTPEITHOCTH
W3MEpPECHUN;

— MPOBOAWTH HCCIEJOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUYECKOW BEIUYUHBI OT

JIPYrol C HCIHOJIb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCMMOCTH MYTH PaBHOMEPHO
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JBIKYILETOCS TeJla OT BPEMEHM JIBMXKEHHMS Tella, CUJIbl TPEHHSI CKOJIBKEHHS OT Beca
Tena, KauyecTBa OOpaOOTKU IMOBEPXHOCTEW TN U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOIIAIA  CONPUKOCHOBEHUS TEJ, CHUJIbl YOPYTOCTH OT YJJUHEHHS TPYKUHBI,
BBITAIKUBAIOIEH CHJIBI OT 00bEMa TNOTPYKEHHOM 4YacCTH Tela W OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJIO, YCIOBUW IUIABaHUS TEJ, YCJIOBHI paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Yy4eOHOTO WCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBIIIOJIHATh W3MEPEHHUs], CIEeAys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTATHI
MOJIYYCHHONM 3aBUCUMOCTH (U3MUECKUX BEIIMYMH B BUJIC MPEIIOKEHHBIX TaOIUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEAOBAHMS;

— MPOBOJAWTH KOCBEHHBIE HU3MEPEHHUS (PU3MUECKUX BEIWYUH (IJIOTHOCTD
BEILIECTBA >KMJIKOCTH M TBEPAOTO TENa, CHJIa TPEHUS CKOJIbKEHHUS, TaBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JEHCTBYIOLIAs Ha TMOTrPYKEHHOE B JKUJIKOCTb TEJO,
KO3(QGUIIMEHT TOJIE3HOI0 JACUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEII0KEHHOM
MHCTPYKUUU: NPU BBINOJTHEHUH U3MEPEHUIN cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYHCIIATH 3HAYEHUE HCKOMOW BEJINYUHBI,

— coOJI0aTh MpaBUjia TEXHUKU OE30MACHOCTH IMpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

— YKa3bIBaTh MPUHUUIIBI ACHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETpP, COOOIIAONINECS COCYAbl, 0apOMETp, pbluar, MOJABUKHBIM U
HETIOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

— XapaKTepU30BaTh NPUHLMUIBEI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOpPONl Ha HMX OmucaHus (B TOM 4YHKCIE: MOAIIMIHUKH, YCTPOWCTBO
BOJOINPOBO/IA, THAPABIMYECKUN MPECC, MAHOMETP, BBHICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3ysl 3HAHHUS O CBOMCTBAX (DU3UYECKUX SBJICHUN U HEOOXOIHUMBIE
(u3nyeckue 3aKOHbl U 3aKOHOMEPHOCTH;

— MPUBOJAUTH NpUMEPH! (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (PUM3MUECKMX 3HAHUM B TMOBCEIHEBHOM XU3HM Mg oOecreyeHus
0e3omacHOCTH Mpu OOpamieHuu ¢ OpudopaMu M TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHUsl 3JI0pPOBbsI M COONIOACHHS HOPM DKOJIOTMYECKOTO TOBEACHHS B
OKPYXarUIEH Cpee;

— OCYUIECTBJIATH OTOOpP MUCTOUYHUKOB MH(OpMaIK B MIHTepHETE B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUU U IYTEM
CpPaBHEHHUSI Pa3IUYHBIX HMCTOYHUKOB BBIJIEIATH HWHMOPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOUN MIIM MOXKET ObITh HETOCTOBEPHOM;

— WCMOJB30BATh NP BBHINOJHEHUH YYEOHBIX 3aJaHUM HAyYHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOro COJep>KaHus, CIPaBOYHbIE MaTepHUalibl, PECypChl CETH
WnTtepHer, Bruagerb npuéMaMH KOHCIEKTHPOBAHUS  TEKCTa, MpeoOpa3oBaHUs

uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
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— co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HUCTOYHMKOB HHGOpMaMK (QU3NUECKOrO0 COACp)KaHWSA, B TOM YHUCIE
nyOJUYHO JeNaTh KpaTKue COOOIIEHUsT O pe3yibTaTaX MNPOEKTOB WM YYEOHBIX
HCCIIEIOBAHNM, IIPU 3TOM IPAaMOTHO MCHOJIB30BAaTh W3YyYCHHBIM MOHATHUWHBIM armapar
Kypca (pU3UKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTALINEH;

— NpU  BBINOJHEHUM Y4YEOHBIX MPOEKTOB M HCCIENOBAHUNA PpaCIpEAeIsTh
00S13aHHOCTH B TPYyIIl€ B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/ladyaMH, CIIETUThH 3a
BBITIOJIHEHUEM TUJIaHa JIEWCTBHM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTh TPYMIIbl, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAS
MHEHHE OKPY’KaOIIHX.

B coomeemcmeuu ¢ @®AOII OOO k kouyy obyuenus 6 8 Knacce npeomemmovle
pe3yrbmamul ompasxcarom cghopmuposanrocms y yuawguxcs ¢ HO/A ymenuii:

— WCHOJB30BATh IOHATHSA: Macca W pa3sMepbl MOJIEKYJ, TEIIOBOE JIBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HBIE
T€la, HACBHIIICHHBIH M HEHACBILIEHHBIM TMap, BIJIAXKHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSIS SHEPrus, TEIJIOBOM JIBUraTeib, 3JIEMEHTAPHBIA 3JIEKTPUUYECKHIA 3apsij,
ANEKTPUUECKOE T0JIe, MPOBOJHUKU U JUAJIEKTPUKH, MOCTOSHHBIN AIEKTPUYECKUI TOK,
MarHuTHOE MOJIE;

— pas3inuaTh ABIEHUA (TEIUIOBOE pacCIIMpEHUE M C)KaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAUMBAaHUE, KaIWJUISIPHbIE SIBJICHUSI, HCTIApEHHUE, KOHIEHCAIHs,
IJIaBJICHUE, KpUCTaIA3alus (oTBEepAEBaHuE), KUTICHHE, Teruionepeaaya
(TemIonpoOBOHOCTb, KOHBEKIUS, W3JIyYEHHE), DJIEKTpHU3alusi TeJl, B3aUMOJACHCTBUE
3apsANI0B, JEUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBUE
MarHuTOB, JE€HCTBHE MArHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHas
WHAYKIUS) TI0 ONHCAHWI0 WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHE;

— pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUN B OKpPYKAIOIIEM
MHUpE, B TOM 4ucie (U3UUYECKUE SIBIICHUSA B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUISIpHBIE SIBJICHHUS B TOPHUPOAE, KPHUCTAUIBI B mpupone, uziydenwe CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, HHEs, CHera,
AIIEKTPUYECKHUE SBJICHUS B aTMOC(eEpe, INEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMid, apeid MmoarocoB, POjIb MArHUTHOTO MOJIA IS AKU3HU Ha 3emiie, MOJSIpHOe
CUSTHHE, TpU OTOM TMEPEBOJUTH MPAKTHYECKYI0 3a7adyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBJICHUN;

— OIKCHIBATh M3YYEHHBIE CBOWCTBA TeNl U (U3MUECKHE SIBICHUS, HCIOJb3YA
¢u3nueckue BEIMYMHBI (TeMIreparypa, BHYTPEHHSS SHEPrus, KOJWYECTBO TEIUIOTHI,
yJAelbHAasl TEIUIOEMKOCTh BEIIECTBA, yAENbHAs TEIJIOTa IUIABJICHUS, YICIbHAs TEIJIoTa
nmapooOpa3oBaHusi, yAelbHAs TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(P(UIIUEHT IMOJIE3HOTO

JNEUCTBUS TEIUIOBOM MAalIWMHBI, OTHOCUTEIBHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKUU
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3apsJl, cuia TOKa, SJEKTPUUYECKOE HANPSKEHNUE, COMPOTUBIEHUE IPOBOJHUKA, YAEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pa00OTa U MOLIHOCTH AJEKTPUUYECKOT0 TOKA), IPU OMUCAHUU
PaBUJIBLHO TPAKTOBATh (PU3MUECKHUI CMBICH HCIOIb3YEMBIX BEIMYMH, 0003HAYEHUS U
eAVHUIBI  (U3UYECKUX BEJIIMYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO
(¢u3nyecKyr0 BETUMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH TpaUKu H3YUSHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

— XapaKTepU30BaTh CBOICTBA Tell, (PU3MUECKUE SABIICHUS U MPOLIECCHI, UCIIONIb3YS
OCHOBHBIC TOJIOKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOpUU CTPOCHUS BEIECTBa,
IPUHIIUI CYTEPIIO3UIIMK TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia,
3akoH OMa JuIs yyacTka 1enu, 3akoH /[xoyns—JIeHiia, 3akoH cOXpaHEeHHUs SHEPTUH, MpU
3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MaTeMaTUYECKOE
BBIPA)KCHHUE;

— OOBACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyaluu IPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYECKHX ILIAroB C
ornopoit Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, (PU3UUECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEN;

— pewmaTh pacu€THbIC 3a7a4d B 2—3 JEUCTBUS, UCIONB3Ys 3aKOHBI U (DOPMYJIBI,
CBSA3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud
3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEIICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE Il €€ pelleHus, TPOBOAUTH PACUETHI U
CpPaBHUBATH MOJTYYECHHOE 3HAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;

— pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3UUYECKUX
METO/OB,  HWCIOJb3ysl  OMNMCAaHWE  MCCIENOBAaHUSA,  BBIACIATH  MIPOBEPSEMOE
IPEANOIOKEHNE, OLICHUBATh IPABWIBHOCTH IMOPSAKAa IPOBEACHUS MCCIEIOBaHNUA,
J€JaTh BBIBO/IBI;

— MPOBOAWTH OMBITHI MO HAOIIOICHUIO (PU3NUYECKHUX SIBICHUN WM (U3HUECKHX
CBOMCTB TeN (KanWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTb JAaBJIEHUSI BO3/lyXa OT €ro o0béMa,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHMS U HATPEBAHMS MPU U3ITYYEHUHU OT I[BETA
M3JIydamomie (moryiomaronieil) MOBEpXHOCTH, CKOPOCTh HCHAPEHUS BOJbI  OT
TEMIIEpATypbl KUAKOCTM M IUIOMAAM €€ TOBEPXHOCTH, DJJEKTpU3alus Tel |
B3aMMOJICHCTBHE JJIEKTPUUYECKHUX 3apsiiOB, B3aUMOJCHCTBUE IMOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3alllsl MArHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, IEMUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JIEKTPOJBHUTaTENs
MOCTOSTHHOTO TOKa): (OpMYJIMpPOBaTh MPOBEPSEMBbIC MPEINOJIOKEHUS, COOUpaTh
YCTAHOBKY M3 NPEAJIOKEHHOTO OOOpyAOBaHMUS, ONUCHIBATH XOJ OMbITa U
bopMyIUpPOBaThH BHIBOJIHI;

— BBINOJIHATh NPSIMbIE M3MEPEHHS] TeMIEpaTypbl, OTHOCUTEIIBHOW BIIa)KHOCTHU
BO3/lyXa, CHJBl TOKAa, HANPSDKCHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U
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JaTYNKOB (PU3MYECKUX BEJIWYMH, CPAaBHUBATH pPE3YylbTaThl H3MEPEHUN C y4&€ToM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

— MPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKOM BEITUYMHBI OT
IPYro € HCIOJIB30BAHUEM MPSAMBIX HW3MEPEHH (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJIHAKA OT €ro JUIMHBI, IUION[aJAM IIONEPEYHOr0 CEYEHUs U  YAEIbHOTO
CONPOTHUBJICHUSI BEUIECTBA MPOBOJHMKA, CHUJIBI TOKA, WIYIIETO Ye€pe3 MPOBOJHHK, OT
HAIPSDKEHUST Ha IMPOBOJHMKE, HCCIEAOBAHME IIOCIECIOBATEIBHOIO M IApaJUIEIbHOIO
COEIMHEHUI IPOBOJHUKOB): IJIAHUPOBATh MCCIEAOBAHUE, COOMpPATh YCTAaHOBKY H
BBINOJIHATh MU3MEPEHMsS], CIETysl NPEIJIOKEHHOMY IUIaHy, (PUKCHUPOBATH pE3yJIbTaThl
[OJy4YEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI ¥ TpapUKOB, A€JIaTh BBIBOABI 110 PE3yJIbTaTam
HCCJIEI0BAHMS;

— MPOBOAMTH KOCBEHHbIE H3MepeHUs (U3MUECKUMX BEIMYMH (ylIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBIEHUE MPOBOAHMKA, pPabOTa U  MOIIHOCTb
AJIEKTPUYECKOTO0 TOKA): IUJIAaHMPOBATh H3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAysl IPEJI0KEHHON MHCTPYKLIUH, U BBIYUCIITh 3HAUCHUE BEJIMYNHBI;

— coOJI0aTh MpaBuUiia TEXHUKU OE30MACHOCTH INpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

— XapaKTepU30BaTh MPUHLHUIIBI JEUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOpPOM Ha UX OMUCaHUS (B TOM 4YHCIE: CHCTEMa OTOIUIEHHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUYUK DJIEKTPUUECKOM
SHEPIUd, DJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTEIbHBIE JIIEKTPONPUOOPHI
(mpuMepsbl), SJIEKTPUYECKHE NPEIOXPAHUTENH, BJIEKTPOMATHUT, SJIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKa), HCIHOJIb3ysl 3HAHUS O CBOWCTBaX (PU3UYECKHX SIBICHUN U
HE00XoAuMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

— pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHbIE IPUOOPHI
O CXeMaM M CXEMaTHMYHbIM pHUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHErO CTrOPaHHUs, 3JIEKTPOCKOIN, PEocTar),
COCTABJISITh CXEMbl JJIEKTPUUECKUX LENEl C MOCIEeI0BAaTEIbHBIM M IMapajulebHbIM
COCIMHEHHEM  DJIEMEHTOB,  pa3jidyas  YCJIOBHbIE  OOO3HAYEHUsI  AJIEMEHTOB
ANEKTPUYECKUX LIENEH;

— MPUBOJAUTH MpUMEpPHI (HAXOAUTh MHGOPMALIMIO O MPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEAHEBHOM >KM3HU Il OOecredeHHs
O0e3omacHOCTH TMpu oOOpaueHuu ¢ OpubopaMu M TEXHUYECKHMMH YCTpOMCTBaMH,
COXpaHEHUsl 3JI0POBbsI M COONIOACHHS HOPM DKOJIOTMYECKOTO TOBEACHHUS B
OKpYIKarolIEn Cpee;

— OCYILIECTBIJISATh MOUCK MH(pOpManuu ¢uznueckoro coiepxkanus B MHtepHeTe,
Ha OCHOBE MMEIOIIMXCS 3HAHUA W MYTEM CpPaBHEHUS JOINOJIHUTENIBHBIX HCTOYHHKOB
BBIIETATh HH(MOPMALIMIO, KOTOpasl SBISETCS MPOTUBOPEUYUBOM WM MOXKET OBITh

HEJIOCTOBEPHOM;
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— WCTOJB30BaTh MPHU BBIMOJTHCHUN YYEOHBIX 3aJlaHW HAYyYHO--TIOMYJISIPHYIO
auTepatypy (U3MYECKOro conepkaHusi, CIPAaBOYHBIE MaTepualbl, PECYpPChl CETU
WNurepHer, BiageTh nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

— cO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC W KpATKHE YCTHBIE COOOIICHHS,
0000111ast ”HPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COJEPKAHMS, B TOM
yycie MNyOJIUMYHO MPEACTaBIATh PE3YJbTaThl MPOEKTHOM WM MCCIEI0BATEIbCKON
NEATEIBHOCTH, MPU 3TOM I'PaMOTHO MCIOJIb30BAaTh M3YYCHHBIM NMOHATUWHBINA anmapar
Kypca (U3MKH, CONPOBOK/IATh BBICTYIICHUE MTPE3EHTAIINEH;

— MPU  BBHIMOJHEHUU YYEOHBIX TPOCKTOB W HCCIECNOBAaHWN  (U3HMUECKUX
MIPOIIECCOB PaCHpeessaTh 00sI3aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTaBICHHBIMHU
3aJla4aMu, CIEIUTh 34 BBINOJIHEHUEM IIJIaHA JEHUCTBUM M KOPPEKTUPOBATH €ro,
aJIcKBaTHO OLICHUBATh COOCTBEHHBIM BKJaJ B JACSATEIBHOCTH TPYIIIbI, BBICTPAUBATh
KOMMYHHUKATHUBHOE B3aUMOJICHCTBUE, POSBIISAS TOTOBHOCTD pa3periaTh KOHQIUKTHI.

B coomeemcmeuu ¢ @®AOII OOO k konyy obyuenus 6 9 Knacce npeomemmovle
pe3yarbmamul ompasxcarom cghopmuposanrHocms y yuawuxcs ¢ HO/A ymenuii:

— HCIOJIb30BaTh MOHATHUS: CUCTEMa OTCUYETA, MaTepUalibHasl TOYKA, TPACKTOPHSI,
OTHOCUTEJILHOCTh MEXaHUYECKOTO JBWXKEHUs, AepopManus (yrnpyras, MjiacTUYecKkas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTb W TMEPETPYy3KH, LIEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Teila, paBHOBECHE,
MEXaHMYECKHE KOJeOaHusT U  BOJHBI, 3BYK, HWH(Ppa3ByK U  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl HCIYCKAaHUs M TMOTJIOIIeHMs, albda-, O0eTa- U ramma-
W3JIYyYEHUSI, U30TOMbI, s/IepHAast SHEPTeTHKa,;

— pa3nuyaTh SBJICHHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEWHOE
JIBIKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE MAaJCHUE Tell,
PaBHOMEPHOE JBIKCHHE MO OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE
JIBIDKCHUE, KOJeOaTelbHOE NBWXKEHUE (3aTyxalolllle M BBIHYXKJCHHBIE KOJIcOaHUs),
PE30HaHC, BOJIHOBOE JIBUKEHUE, OTPAXKCHHUE 3BYKa, MPSIMOJIMHEHHOE pacpOCTPAHECHHUE,
OTPaXKECHHUE U MIPEJIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE
0eoro cBeTa B CHEKTP U CJOXKECHHE CIEKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETA,
€CTEeCTBEHHAs paJIUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3ITYUYEHHUs ) 10
ONMCAHUIO WX XapPaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE
(du3nuecKoe BJICHUE;

— pacrno3HaBaTh MPOSIBJICHNUE U3YUYCHHBIX (DU3UUECKUX SIBJICHUM B OKPY>KAIOIIEM
Mupe (B ToM yucie Quznueckue sIBJCHUS B MPUPOJE: MPUIUBBI U OTJIUBBI, JIBUKEHUE
maHeT CoTHEYHON CUCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE
3BYKOB >KMBOTHBIMU, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IyHAMH, 3X0, I[BETA TE,

OIITHYCCKUC SABJICHUA B npupoac, OMOJIOrHYECKOE HCfICTBHe BUAMUMOTIO,
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yIbTPa(PUOIETOBOTO M PEHTTEHOBCKOTO H3IYyYEHUW, €CTECTBEHHBIM pPaTUOAKTUBHBIN
GoH, KOCMUYECKHE JIy4d, paTUOAKTUBHOE H3IYyYEHUE MPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAAMOAKTUBHBIX M3IYyYECHUN HA OPraHU3M 4YeJIOBEKa), MIPU ITOM MEPEBOIUTH
NPAKTUYECKYIO 3a/lauyy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(Gu3nYECKUX SBICHUH;

— OIKCHIBATh HW3YYCHHBIC CBOWCTBA TeNl M (PU3MUYECKHE SIBICHHS, HCIIOIL3YS
bu3nyueckue BEJIMYUHBI (CPEIHsIsl U MCHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBWKEHUU, YCKOPEHHUE, MEepeMENIeHue, MyTh, YrioBas CKOPOCThb, CUja TPEHHUS, CHIIa
yIOPYTrOCTH, CUJIa TSHDKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUs, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CUJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMAJIbHAsI DHEPrusi Tena,
MOJHATOTO HaJ TIOBEPXHOCTHIO 3€MIIM, TMOTCHIUAbHAS SHEPTHUS CKATOW TPYKUHBI,
KHHETHYECKasl SHEPTHsI, TIOJTHAS MEXaHW4IeCKas SHEPTHs, IEPUOJT U YaCTOTa KOJIeOaHUH,
JUITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IIOKA3aTelh
MIPEIOMJICHUST CPENbl), MPH OMHCAHWHM TIPABWIBHO TPAKTOBATh (M3UYECKUN CMBICI
UCIOJIb3yeMbIX BEIUYMH, 0003HAYEHUSI U €IUHUIIBI (DU3UYECKUX BEIIMYUH, HAXOJUTh
(dbopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU BEITUYHMHAMM,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

— XapaKTepU30BaTh CBOMCTBA T, GU3HUCCKHE SBJICHUS W MPOIECCHI, HCTIONB3YS
3aKOH COXPAHCHHS DHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS, MPHHIUI CYIEPIO3UITAN
CWJI, TPHUHIMI OTHOCHUTENIbHOCTH ['amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3apPsI0OBOTO
M MacCOBOTO YHCENl TpPH SJACPHBIX peakusX, NP HSTOM JaBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alUCHIBATh €M0 MaTEeMAaTUYECKOE BHIPAKECHHE;

— OOBACHATH (PU3MUYECKUE MPOIIECCHI U CBOKWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIIBIATh  MPUYHHHO--
CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIaroB C OMOpo Ha 2—3
U3YYCHHBIX  CBOMCTBAa  (DU3UYECKUX  SIBICHWM, (PU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

— pemaTth pacuéTHble 3a7auu (OMHUPAIOIIMECS Ha CUCTeMY U3 2—3 ypaBHEHUH),
WCITONIB3Ysl 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONINE (DU3UYCCKHME BEITUYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 3aJ[a4M 3aIllMChIBATh KPAaTKOE YCIIOBHE, BBISBISITH HEAOCTAIOIINE HITH
M30BITOYHBIE JJaHHBIC, BHIOMPATH 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIC IS PEIICHUs,
MPOBOJIUTh Pacu€Thl W OLECHUBATh PEATHCTHYHOCTh TOJYYEHHOTO 3HAYCHUS
(bH3UICCKON BEIIMUHHEL;

— pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIH (HU3UIECKUX
METOJIOB,  HWCIIOJIB3ySl  ONMKCAHWE  WMCCICIOBAHWSA,  BBIACIATH  MPOBEpPSEMOE
IPEANOI0KEHNEe, OIICHWBATh NPABWIBHOCTH TIOpPSIKA TIPOBEICHUS HCCIEAOBaHMS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIIOACHUHN U OIBITOB;

— MPOBOAMTH OMBITHI MO HAOIIOMEHNUIO (PU3MUECKUX SBICHUA WU (U3UIECKUX
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CBOMCTB Ten (M3yyeHHEe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHUS SHEPTHUH,
3aBUCUMOCTh TE€pHoJia KoJIeOaHUW MPYKMHHOTO MasTHUKAa OT MacChl TIpy3a U
KECTKOCTU TPYKUHBI M  HE3aBUCUMOCTh OT aMIUIUTYIbl MaJbIX KoJeOaHUi,
NpsIMOJIMHEWHOE PAcCIpOCTPAHEHHE CBETa, pa3joKeHHE Oelloro cBeTa B CIEKTP,
W3Y4YCHHE CBOWCTB H300paXeHHS B IJIOCKOM 3€pKaje M CBOMCTB H300paxeHHs
npenMera B coOHMparomiel JuH3e, HAONIO/IEHUE CIUIOIIHBIX M JMHEHYaThIX CIEKTPOB
M3JIy4YECHHS): CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY U3 H30BITOYHOIO Habopa
000pyI0BaHUs, OMUCHIBATH X0/l OTIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOIBL,

— MPOBOAWTH MPU HEOOXOJAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHUM, Ompenensis
CpellHee 3HaueHUE H3MepsieMoil BelWYMHBI ((POKYCHOE paccTOsHUE coOuparouiei
JIMH3bI), 000CHOBBIBAThH BHIOOP CMIOC00a M3MEpPEHUs (M3MEPUTETHLHOTO MPHO0pa);

— MPOBOJUTH  HCCICJOBAHME  3aBUCUMOCTEH  (PU3MUECKMX  BEIUYMH C
UCIIOJb30BAaHUEM TPSAMBIX M3MEPEHUN (3aBUCUMOCTh IIYTH OT BpEMEHU IpHU
PaBHOYCKOPEHHOM JIBJKEHHMM 0€3 HayaJbHOM CKOpOCTH, Tepuojaa KojeOaHui
MaTeMaTUYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCMMOCTH YIJIa OTPAXEHUs CBETA OT
yria MajeHus W yria OpejoMJICHHUs OT yIUla MaJeHHs): IUIaHUPOBaTh UCCIIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTAaThl MOTyYEHHOU
3aBHCHUMOCTH (PH3UYECKUX BEIMYMH B BUAE TAOMUIl M TpaduKOB, JAENaTh BHIBOIBI IO
pe3ynbTaTaM HCCIEI0BAHNUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PUBNUYECKUX BEJINYUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOIO IMaJeHUs,
KECTKOCTh TPYXKUHBI, KOIPOUIUEHT TPEHUS CKOJBKEHUS, MeXaHudeckas pabora u
MOIIIHOCTh, YacTOTa M TEpPHOJ KOJeOaHWWd MaTeMaTUYeCcKOr0 U MPY>KUHHOTO
MaATHUKOB, OITHYECKas Cuja coOuparouieil JIMH3bL, pPAaJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPHUMEHTAIbHYIO YCTAHOBKY W BBITIOJHSITH
U3MEpEeHHUs, ClIeAys NMPEAJIOKEHHON MHCTPYKIUH, BBIUYUCISATH 3HAUCHHE BEJIIMYMHBI U
aHAJIM3UPOBATh IOJYYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHU;

— coOirofaTh MpaBWIa TEXHUKH O€30MAaCHOCTH TpHU padoTe C JIabopaTOpHBIM
000py10BaHUEM;

— pasnuyYaTh OCHOBHBIC TIPU3HAKK HM3YYCHHBIX  (PU3UYECKHX  MOJEICH:
MaTepuagbHas TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK CBETa, JyY,
TOHKas JINH3a, TUIAaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $1/1pa;

— XapaKTepU30BaTh NMPUHIHUIIBI EHCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUIECKUX
YCTPOMCTB C OMIOPOI Ha UX OMHUCAHUsS (B TOM YHCIE: CIIUAOMETp, JATYUKU TOJIOKECHHUS,
PacCTOSIHUS U YCKOPEHHUS, pAaKeTa, IX0JIOT, OUKH, MEPUCKOT, (poToamnmapaT, ONTHISCKUE
CBETOBOJIbI, CIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBax (PM3MUECKUX SBJICHUN U HEOOXOAMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— HCIIOJIB30BATb CXCMbl M CXCMATHUYHBLIC PHUCYHKHU H3YUYCHHBIX TCXHHYCCKHUX
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YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPHU PELICHUU
yueOHO-MIPAKTUYECKUX 3aJa4, ONTUYECKHUE CXEMBblI NJIsi MOCTPOEHUs H300pakKeHHil B
IUIOCKOM 3€pKajie U COOMpAaroNIeH TMH3E;

— MPUBOJUTH NMPUMEPHI (HAXOAUTh MHGOPMALMIO O MPUMEpax) MPAKTUYECKOTO
UCIONIb30BaHUsl (PU3UYECKMX 3HAHWM B TOBCEAHEBHOM >KM3HU ISl OOeCIeUeHHs
0e30MmacHOCTH TMpH OOpalleHuH ¢ OpudopaMu U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHUs 3JI0POBbsI M COONIOACHHS HOPM DKOJIOTMYECKOTO TIOBEJCHHS B
OKpY’KaIOLIEH Cpeae;

— OCYIIECTBIJISATh MOUCK MH(poOpManuu ¢uznueckoro cojiepkanus B MHrepHeTe,
CaMOCTOSITENIbHO (OPMYIUPYST TOUCKOBBIA 3ampoc, HAaXOAUTh IYTH OMNPEICIICHUs
JIOCTOBEPHOCTH TIOJyYeHHOW WH(OpMAIMd Ha OCHOBE UMEIOIMUXCSA 3HAHUN U
JOTOJTHUTENBHBIX UCTOYHUKOB;

— HWCIIOJIB30BAaTh TMPU BBINOJHEHUU YYEOHBIX 33JaHUNA HAYYHO--TIOMYJIPHYIO
aUTepaTypy (U3MUECKOrO COJEpKaHUs, CIPAaBOYHbIE MaTEpHUallbl, PECYpPChl CETU
WNurtepHer, BiageTe nOpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
UHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpk aHUs, ITyOIMYHO
IPENCTABIATh PE3YJbTAThl MPOCKTHOM WM HCCIEAOBATEIBCKOW AECSATENBHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIN MOHATHMHBIN armapaT U3y4acMoro pasjeina
(U3MKK M CONPOBOXKAATHh BBICTYIUIEHWE MpE3eHTaUued ¢ Y4E€TOM OCOOEHHOCTEN
ayJIUTOPUH CBEPCTHUKOB.

TemaTnueckoe IJIAHMPOBAHME
€ YKa3aHHMeM KOJIMYeCTBA aKaJeMHUYeCKHX YacoB,
OTBOJMMBIX HA OCBOCHHE KAKA0M TeMbl y4eOHOI0 MpeAMeTa U BO3MOKHOCTh
HCIMOJIb30BAHMS 110 ITOI TeMe JeKTPOHHBIX (I} POBBIX) 00pa3oBaTeIbHBIX
pecypcoB, B TOM YHCJIe ¢ y4eTOM padoueil MporpaMMbl BOCIIMTAHUA®

7 KJaacc
DJICKTPOHHBIE
Ne Kou-Bo udpposbie
Tema ypoka JIeMeHTBI COAePKAHUS (upp )
n/n 4acoB o0pa3oBaTte/ibHbIE
pecypcbl
Pazgen 1. ®usnka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa ‘
duszuka — Hayka O MpPHUPOJE.
SBnenus TIPUPOJIBL.
dusnka - HayKa o PHPOA https://m.edsoo.ru/7
11 2 duznueckue SIBIICHUS:
npupoje 1416194
MEXaHUYECKHUE, TEIJIOBBIE,
ANIEKTPUYECKHNE, MarHUTHbIC,
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CBCTOBBIC, 3BYKOBBIC.

dusznyeckue BEJIMYUHBI.
N3mepenue ¢buznIecKux
BEJIMYHH. duznueckue
puOOpHI. [Torpemnocts
M3MEpPEHU.
Jemoncmpayuu.
Mexanuueckue, TEIUIOBBIE,
JNIEKTPUYECKUE,  MArHHUTHEIC,
CBETOBBIC SIBJICHHUS.
19 dusnueckue dusnueckue  mpubopel  u | https://m.edsoo.ru/7
' BEJIMYUHBI mporeaypa npsAamMeix usmepennii 416194
aHAJIOTOBBIM M LU(POBBIM
pUOOpPOM.
Jlabopamopuvie padomer u
onvimul.
OrmpenenieHne 1EHBI  JCICHUS
Kb MU3MEpPUTEIBLHOTO
pubopa.
Omnpenenenue pasMepoB MallbIX
TeNl.
Kak ¢wmsmka wu  gpyrue
€CTECTBEHHbIC HAYKU H3Y4aroT
[IpUpOAY. EcrecTBenHo-
HAy4YHBIA METOJ] TMO3HAHUS:
HaOII0eHHE, IMOCTAaHOBKA
EctecTBeHHOHAYYH .
13 biif MeTOJI HAYYHOT'O Bompoca,  https://m.edsoo.ru/7
BBIABHIKEHUE runore3, 416194
MO3HAHUS LE 2SS
DKCIIEPUMEHT 10 MPOBEpKE
THIIOTE3, 00BsCHCHHE
Ha0II0/1aeMOT0 SIBIICHUSL.
Onucanue buznyecKux
SIBIIEHUH C TIOMOIIBI0 MOJIETICH.
Pa3nes 2. I[leppoHavyaibHbIe CBEACHHS O CTPOCHHH BeleCTBA
CtpoeHue BelecTBa: aTOMbI U
21 Ctpoenue g(r)iff;?m’ Zﬁxanﬁjﬁﬁi https://m.edso0.ru/7
BEIIIECTBA 1416194
JTUCKPETHOE CTpoeHue —
BEIIICCTBA.
JIBM>KeHrE 4YacTuIl BENIECTBA.
CBsI3b  CKOPOCTH  JBUKCHHS
YaCTHI] c TeMIepaTypou.
BbpoyHoBckoe JBUKECHHE,
nudy3us. B3anmopeiicteue
I[BH)KeHuHeH YaCcTHI[ BelecTBa: MpUTsHKeHue — https://m.edsoo.ru/7
2.2 B3aUMO/ICHCTBHE
" orrankuBanue. 416194
YaCTHUIl BEIIECTBA —
Hemoncmpayuu.
Habmonenue OpOYHOBCKOTO
JIBUKEHUSI.
Hab6nronenue nuddysun.
Habmronenue SIBIICHUH,
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OOBSCHSIONUXCS TPUTSHKECHUEM
WIM  OTTAJIKABAHUEM  YACTHIL
BEILECTBA.

2.3

3.1

3.2

ArperaTHble
COCTOSIHUSA
BEILIECTBA

ArperaTHble COCTOSIHUS
BEIIECTBA:  CTPOCHUE  Ta30B,
KHUJIKOCTEH u TBEPIBIX
(KpUCTAIITUYECKUX ) TeJ.
B3aumMocBsi3b MEXTY

CBOICTBaMM BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HX
ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM. OcoGenHoctu
arperaTHbIX COCTOSIHUM BOJIbI

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tejl

Mexanuueckoe
NBIDKECHUE

Huepuus, macca,
IIOTHOCTD

MexaHn4deckoe JBHXCHHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
nemwxeHne. Ckopoctb. Cpemnsis
CKOPOCTb TIPU HEPABHOMEPHOM
nBwxkeHun. Pacuér nytm u
BPEMEHU JIBHKCHMUSI.

Slpnenne  wHEpIUU.  3aKOH
uHepuuu. B3aumopeiicTBue Ten
KaK MpUYUHA W3MECHEHUS
CKOPOCTH JIBHXKEHUS Ted. Macca
KaKk Mepa WHEPTHOCTH Tela.
[TnotHocts BemecTBa. CBS3b
IJIOTHOCTA  C  KOJIMYECTBOM
MOJIEKYT B €IWHHUIE O00BEMa
BEIIIECTBA.

Hemoncmpayuu.

HaOmronenne  MeXaHHYECKOTO
JBUKEHHUS TeTa.

N3mepenue CKOPOCTH
MPSIMOJIMHEIHOTO IBUYKEHHUSI.
Hab6nronenue siBneHus UHEPIUU.
Habmonenue WU3MEHEHUS
CKOPOCTH TIPYU B3aUMOJECHCTBUU
Ted.

CpaBHeHue Mmacc o
B3aUMOJICHCTBUIO TEI.
CrioxxeHue cuj, HalpaBIEHHBIX
10 OJTHOM MIPSIMOM.
Jlabopamopusie pabomel u
onvimul.

Onpenenenne IUIOTHOCTH
TBEPAOTO TEJA.

OnbIThI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTsKeHus

(redopmanivy) MPYKUHBI  OT
MPUIIOKEHHOM CHIIBI.
OnbIThI, JEMOHCTPHPYIOIINE

https://m.edsoo.ru/7
1416194

https://m.edsoo.ru/7
416194

https://m.edsoo.ru/7f
416194
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3.3

Cuia. Buner cun 14

3aBUCUMOCTh ~ CHJIBI  TPEHUs
CKOJIb)KEHUS OT Beca Tela H
XapakTepa  CONpPHKACAIOLIUXCS
ITOBEPXHOCTEH.

Cwia Kak  XapakTepHCTHKa
B3aumonencTeua tein. Cuna
yopyroctu W 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO
JTUHAMOMETpA. SIBnenune
TATOTEHHUSI M CHJIA TSDKECTH.
Cwia TsbKecTM Ha  JIpYTUX
IUTAaHETaXx. Bec Tena.
HeBecomocts. CnokeHHe CHII,
HaIpaBJIEHHBIX o OJHOMU
npsmoii.  PaBHoaeuncTByromas
cun. Cuna Tpenms. Tpenue
CKOJIb)KCHUS W TPCHHE IIOKOS.
TpeHue B mpupoje U TEXHUKE.

https://m.edsoo.ru/7f
416194

Pa3znen 4. /laBjienne TBEPABIX TeJ, (KHAKOCTE U ra3oB

4.1

[aBienue.
Ilepenaua
JTaBIICHUS
TBEPABIMU TEJIAMH,
JKUJKOCTSIMHU U
rasamu

Jasnenue. EnuHuILB AaBIICHUS.
CriocoOsbl YMEHbILICHUS u
YBGJII/I‘-IGHI/UI JABJICHUS.
JlaBienne Tra3a. 3aBHCHUMOCTH
JaBJIEHHsT Ta3a OT O00BbéMa,
TEMIIePaTypPHI.

https://m.edsoo.ru/7
416194

4.2

JlaBrenue
KUAKOCTH

Ilepenaua naBneHus: TBEPABIMU
TeJIaMH, KHUIKOCTIMH W Ta3aMHu.
3akon ITackans.

https://m.edsoo.ru/7
1416194

4.3

ATtMochepHoe
JIaBJICHUE

[THeBMaTHYeCKHE MaIHBbI.
3aBUCUMOCThH aBJIEHUS
KHUJIKOCTH oT TITyOUHBI.
I'mppocratuyecknii  mapamokc.
Coobmaromnuecs COCY/IBL.
['mapaBiaruecKkue MEXaHU3MBI.

ATtMmochepa 3emun "
aTMochepHoe JIaBJICHHE.
[MpuanHb CYILIECTBOBAHUS
BO3JYIIHOW OO0OJIOUKH 3eMIIH.
W3mepenue aTMocdepHoro
nasieHus. OnwiT Toppuyenm.
3aBUCUMOCTh aTMOC(EepHOTro
NABJIIEHUS OT  BBICOTHI  Hal
ypoBHeM Mops. [IpuGopsl s

HU3MEPEHUS aTMOC(EPHOTO
JIaBIICHUA. MaHoMeTpBl.
[TopmHeBoit YKUAJIKOCTHBIIN
Hacoc. ['uppaBnuueckue
MaITuHbI (TumpaBIMYECKU
npecc, TUAPABINYECKUM
TOPMO3).

JHemoncmpayuu.
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4.4

5.1

[elictBue
KUJKOCTH U Tas3a
Ha NOTPYKEHHOE B
HUX TEJI0

10

3aBUCHUMOCTh JaBJICHUS ra3za OT
TEMIEPATYPHI.

[lepenava naBaeHUs KUAKOCTHIO
U Ta30M.

CooOuiaronuecs cocyabl.
I'mppasinueckuii npecc.
[IposiBnenue NEUCTBUA
aTMoc(epHOro aBIeHHUS.

JleficTBuE KUJKOCTU U Ta3a Ha
IOTPY’)KEHHOE B HHUX TEJO.
BrlTankuparomas
(apxumenoBa) cuia. 3aKoOH
Apxumena. IlmaBanue Ted.
BosnyxormaBanue.
Hemoncmpayuu.

3aBUCHMOCTh  BBITAJIKMBAIOILIEH
CHJIBI OT 00BEMa MOTPYyKEHHOU
YyacTH Tella W  IUIOTHOCTH
JKUJKOCTH.

PaBenctBO BBITAJIKUBAOLIEH
CHUJIBI BECY BBITECHEHHOMU
JKUJIKOCTH.

Ycnosue IJIaBaHUs TeN:
IJIABAaHUE WJIA MOTPYKEHUE Tl
B 3aBUCHUMOCTHU OT COOTHOLIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.
Jlabopamopuwvie pabomor u
onvimol.

Uccnenosanue 3aBUCUMOCTH
Beca Tela B BoIe OT 00Béma
MOIPYKEHHOM B JKHUJKOCTh
YacTH Tea.

Ornpeznenenrie BBITAIKUBAOLIEH
CUJIbI, JEUCTBYIOLIECH Ha TEIO,
MOTPY>KEHHOE B KUJKOCTb.
ITpoBepka HE3aBUCUMOCTH
BBITAJIKMBAIOLIEH CUJIBL,
JICUCTBYIOIIEW HAa TEJIO B
JKUJKOCTH, OT MACCHI TeJa.
OnBITHI, JIEMOHCTPUPYIOIIIHE
3aBUCUMOCTh  BBITAJIKMBAIOLLIEH
CHUJIbI, JICMCTBYIOIIEH Ha TEIO B
JKHUJIKOCTH, oT 00BéMa
MOTPY’)KEHHOW B JKHUJKOCTh
YacTH Tejla U OT IJIOTHOCTHU
KUIKOCTH.

Pa3nes 5. PaGoTa nu MOIHOCTD. JHEprus

PaGora u
MOILHOCTD

Mexanunueckast paborta.
MomHOCTBb.

Pabora cuibl, AeiicTByIoIEH 1O
HAaMpaBJICHUIO JIBMKEHUS Tena.

https://m.edsoo.ru/7
416194

https://m.edsoo.ru/7
416194
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MomtHocTh ee € IUHUIIEL.
Pemenne 3agmadu  Ha pacuer
paboOTHI M MOIITHOCTH

[IpocTeie MeXaHU3MBI: phIYar,
OJI0OK, HaKJIOHHAA IUIOCKOCTD.
[IpaBuiio paBHOBECHS pblyara.
IIpumeHeHue IpaBuIIa
paBHOBecHsI pblyara K OJIOKY.
«30510TOE TPABUIO» MEXAHUKH.
KIIZIT mpocThIX MeEXaHHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U
TeXHHKe. BbIsicHeHHe ycaoBHs
paBHOBECHSI pbIyara.

[Ipumenenue MIPOCTBIX

[Tpocteie https://m.edsoo.ru/7
5.2 ) MEXaHU3MOB B TEXHHUKE U OBITY.
MEXaHHU3MbI 1416194
Ilentp TsKecTH Tena. YCIOBUSA
paBHOBeECHsI TeJa.
Hemoncmpayuu.
IIpumepsl IIPOCTBIX
MEXaHU3MOB.
Jlabopamopuvie pabomer u
onvimol.
Nsmepenne KIIJ nHakmoHHOM
IJIOCKOCTH.
HccenenoBanue YCIIOBUI
paBHOBECHsI pblyara.
Mexannyeckas JHEprus.
Kunernueckas u
MOTEHLIMaIbHAas SHEPTusl.
[IpeBpamienne ogHOro  BUAA
MEXaHWYECKOM  DJHEpPIMM B
JIpyroi. 3aKOH  COXpaHEHHS
53 Mexanndeckas 4 SHEpPruM B MexaHuke. DHeprus  https://m.edsoo.ru/7
JHEprus PEK U BETpa. 416194
Jlabopamopusie pabomer u
onvimul.
Onpenenenne  pabOTHl  CHIIBI
TpeHUss OpU  PABHOMEPHOM
JBYOKCHUHT Tena 1o
TOPU30HTAILHON MOBEPXHOCTH.
Hroro: 68
8 knace
JJIeKTPOHHBIE
0 HaunmeHnoBanue Koua-8o0 (ndpoBbIE)
w/n pa3iesioB U TeM 4ACOB DJIeMEHTBI CoJAepP KAHUA 06pasoBaTeIbHbIe
MporpaMmbl
pecypcsl
Paspnen 1. TenuioBble siB1eHUS
1.1 Crpoenue u 7 OcHOBHBIE nojoxxkeHust | https://m.edsoo.ru/7
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CBOICTBA BEIIECTBA

TemnoBeie
MPOLIECCHI

21

MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOCHHUS  BEIIECTBA
Macca u pa3Mepsl aTOMOB U

MOJIEKYJL. OnbITHI,
MOATBEPKIAIONINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-

KMHETUYECKON TEOpUHU.

Mogenu TBEPHOro, >KUAKOTO M
razoo0pa3Horo COCTOSIHUM
BemecTBa. OOBsICHEHUE CBOWCTB
ra3oB, >KHMJIKOCTE M TBEPIBIX
T€I HAa OCHOBE IIOJIOKECHUH
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH. CmauuBanue u
KalWUIIpHbIE SBJICHHUSL.
Kpucrannnueckue u amopdubie
tena. OOBICHEHHE  CBOWMCTB
ra3oB, >XMJAKOCTEM M TBEPABIX
TE€1 HAa OCHOBE IOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKON
TeopuH. TeninoBoe pacliupeHue
U CXKaTHe.

Temneparypa. CBsi3b
TEMIEPATypbl CO CKOPOCTBIO
TEIUIOBOT'O JIBM)KEHUS YaCTHULL.

BuyTpennss SHEprus.
Habmonenue U3MEHEHUs
BHYTPEHHEH DJHEpPruu Teja B
pe3yibTare Temjonepeiayd U
paboThl BHEITHUX cui1. CriocoObl
U3MEHEHUS BHYTPEHHEHN
SHEpruyu: TeIulonepenadya u
coBeplieHHe paboTel. Buasl

TEIUIONEepEeIaYun:
TEIUIONPOBOJHOCTh, KOHBEKIIMS,
W3Jy4YEHHUE.

KommuectBo TEIIOTHI.
Y aennHas TEIIOEMKOCTh

BEIIECTBA. TemnoobmMen u
TEIJIOBOE pAaBHOBECHE.
Uccnenosanune SIBJIEHUS
TeriooOMeHa MPU CMENIMBAHUH
XOJIOJTHOW U TOpsTYE€il BOJBI.
YpaBHEeHHE TEIIOBOTO OanaHca.
[InaBnenne wu  oOTBepAeBaHUE

KPUCTAITNYECKHIX BEIIECTB.
VYienpHas TeroTa IJIABJICHHUS.
[Tapoo6pazoBanue u
KOHJICHCaIHSI. Hcnapenue.

BiaxxHoCTh BO31YyXA.
Kunenwe. VYnaennHasg Temiora
apooOpa3oBaHMsL.

36
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3aBUCHUMOCTh TEeMIIEpaTypbl
KHIIEHUS OT  aTMochepHOoro
JTaBJICHHUS.

DHeprusi TOIUIMBA. Y JelbHas
TEIUIOTa CTOPaHUSL.

3aKoH COXpPaHEHHUS u
MIpEeBPALICHUS SHEPrUuu B
TEIUIOBBIX MPOIECcCax.
[IpuHnunsl paboThl TEIIOBBIX
npurareneii. KIII[ TeroBoro

JIBUTATEJIS. TerutoBbie
JIBUTATCITH u 3aIuTa
OKPYKaroIlen CpeIbl.
Jemoncmpavyuu.

Habmronenue OpPOYHOBCKOTO
JIBDKCHHSL.

Ha6monenue nuddysum.
HaGmonenue SIBJICHU I

CMauMBaHUg M KaNWUIAPHBIX
SIBJICHUM.

HaGmronenue TEIIOBOT'O
pacuupeHus Tei.

HN3mMeHenue naBieHus raza npu

N3MEHEHHUH 00BéMa u
HarpeBaHUU WM OXJIAKICHUU.
[IpaBuna HU3MEPCHHS
TEeMITepaTypHhI.

Bunel Terionepenayu.
OxnaxJaeHue Tpu COBEpPUICHUU
paloTHI.
HarpeBanue mpu coBeplieHHH
paboTHl BHEITHUMHU CUJIAMHU.
CpaBHeHue TEIIIOEMKOCTEN
Pa3IMYHBIX BEILLIECTB.
HaOmroaenre KumeHus.
HaGmonenue IMOCTOSIHCTBA
TeMIIepaTyphl MPHU TJIABJICHUH.
Mojenu TenJoBBIX ABUTATEIICH.
Jlabopamopuvie pabomvr u
ONbIMbL.
IIpoBepka rUMOTE3bl JMHEHHOU
3aBHCUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTU B TEPMOMETPUUECKON
TpyOKe OT TeMIepaTyphl.
Uccnenosanune SIBJICHUS
TeruiooOMeHa TpU CMEITUBAaHUU
XOJIOJTHOW U TOpsiYEN BOJBI.
Omnpenenenne KOJINYECTBA
TEIUIOTHI, MOJIY4EHHOIO BOJIOM
37




IpU TEIUIOOOMEHE C HarpeThiM
METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue yAEIbHON
TEINIOEMKOCTH BEIIIECTRA.
OrmpeneneHie  OTHOCHUTEIbHOM
BJIQYKHOCTH BO3/TyXa.

2.1

Pasznen

DNeKTpUYECKUe
3apsibl.
3apsKeHHbIE —Tela
u ux
B3aUMOJICHICTBHE

2. 3J1eKTpn'{ec1me U MAarHuTHBIC SIBJICHUSA

Onektpuzanus Ten. JlBa poxaa
ANEKTPUYECKUX 3apsoB.
B3anmoneincreue  3apsiKEHHBIX
Tell. 3aKkoH Kynona
(3aBUCUMOCTH CHJIBI
B3aUMOJICHCTBUSL  3apSKEHHBIX
TE€JI OT BEJMYMHBI 3apPSAJ0B U
PaCCTOSHUS MEXY TeTIaMu).
DNeKTpUYecKoe noJie.
Hanpsx€HHOCTD
ANEKTPUUYECKOTO OIS
[punHnmn CYIEPIO3UINH
JNEKTpUYECKUX  mojed  (Ha
KaueCTBEHHOM YPOBHE).
Hocurenn ANEKTPUUYECKUX
3aps/0B. DneMeHTapHbIN
JJEKTPUYECKUN 3apsil. 3aKoH
COXpaHEHUs ANEKTPUICCKUX
3apsAI0B.  DJEKTpPOCTaTHUECKas
WHTYKITHSL.

Crtpoenue atoma. [IpoBogHUKH
U JAUDJIEKTPUKHU. 3aKkoH
COXPAaHEHHS  DJIEKTPUUYECKOTO
3apsja.

Hemoncmpayuu.
DneKTpu3aius Tel.

JlBa  poga  DIEKTPUUYECKUX
3apsSJ0B M B3aMMOJICHCTBUE
3apsKEHHBIX TE.

YcrporictBo 151 JENCTBUE
NEKTPOCKOIA.
DnexTpocTaTUuecKas HHAYKIHS.
3aKoH COXpaHEHUS
ANEKTPUUYECKUX 3apsJI0B.
[TpOBOAHUKY M TUANEKTPUKH.

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

2.2

TlocTostHHBIHI
AIEKTPUUECKUN TOK

23

DNEeKTpUYECKU TOK. Y CIOBUS
CYIIIECTBOBAHUSA

3JIEKTPUYECKOTO TOKa.
WCTOYHUKH TTOCTOSIHHOT'O TOKA.
JlelicTBUS IEKTPUYECKOTO TOKA
(TemoBoe, XUMHYECKOE,
MarHiTHOE).  DIEKTPUYECKHI
TOK B JKHIKOCTSIX M Ta3ax.
["a30BbIi1 pazpsi.

38
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DIIEKTpUYECKas LETb.

Cuna Toka.

DIIEKTPUUYECKOE HAIIPSKEHUE.
ConpoTuBieHHE TPOBOJHMKA.
3akon OMa Ui y4yacTKa LiemHu.
VY nensHoe COIIPOTUBJICHUE
BemlecTa. Peocrar um marasuH
COIIPOTHUBJIICHHUIA.
[locnenoBarenpHOE COEOUHEHUE
poBOAHMKOB.  [lapamnensHoe
COEIMHEHHE MPOBOJHUKOB.
Pabota u MOITHOCTb
JJEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua.
DIEeKTpUYECKHe Lemnu u
NOTPeOUTENNM  DIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

Hemoncmpayuu.
MoaenupoBanue CUJIOBBIX
JIMHUN 3J€KTPUUYECKOTO TOJIA.
HcTOYHMKH MOCTOSHHOTO TOKA.
JleficTBUS 3JIEKTPUYECKOTO TOKA.
DNEeKTPUIECKHUI TOK B
AKUJKOCTH.

I"a30BbIit pa3ps.

N3mepenue CHUJIBI TOKa
aMIIEpMETPOM.

N3mepenue NEKTPUYECKOTO
HaIpsHKEHUS BOJTBTMETPOM.
Peocrat u Mara3uH
CONIPOTHUBIICHHI.
Jlabopamopuvie pabomvr u
onvimaul.

COopka u mpoBepka pabOTHI
BJIEKTPUYECKON 1 (S30051
MIOCTOSIHHOTO TOKa.

N3mepenne u peryimpoBaHHE
CHUJIBI TOKA.

N3mepenne u peryimpoBaHHE
HaIpsKEHUS.

Uccnenosanue 3aBUCHUMOCTU
CWJIBl TOKa, WJIYIIET0 4Yepe3
pe3UCTOop, OT CONPOTUBICHUS
pe3ucTopa W HalpsOHKEHUs Ha
pe3ucrope.

OnbITHI, JEMOHCTPUPYIOIINE
3aBHUCHUMOCTh  AJIEKTPUYECKOTO
COMPOTHUBIIEHUS MPOBOAHUKA OT

€ro JJIMHBI, IJIomaaun
HOIEPEYHOTO CCUCHUS "
MarepHania.
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IIpoBepka mpaBUiia CIOKEHUSA
HaIpsHKEHUN npu
MIOCJIEI0BATEILHOM COEUHEHUU
JIByX PE3UCTOPOB.

[IpoBepka mnpaBuna Uisi CHUJIBI

TOKa npu HapauIeIbHOM
COETMHEHUH PE3UCTOPOB.
Onpenenenue padoThI

JIEKTPUYECKOTO TOKA, WAYIIETO
4epe3 pe3ucTop.

2.3

MaruuTtHsie
SIBJICHUS

DneKTpoMarHuTHas
WHIYKIUS

Omnpenenenue MOILIHOCTH
AIEKTPUUYECKOTO TOKa,
BBIZICISIEMOM Ha PE3UCTOPE.

MarsauTtHoe TIoJIE. OngpIT
Opcrega.  MarnuTHoe — moje
AIEKTPUIECKOTO TOKA.

[IpuMeHeHne 3JIEKTPOMAarHUTOB
B TEXHUKE. OJEKTPOMAarHur.
[TocTostHHBIE MarHUuTHI.
B3aunMopeiicTBue MOCTOSIHHBIX
MarHuTOB.

MarnuTtHoe mnone 3eMiIM U €ro
3HAYECHHE JIJIs1 KU3HHU Ha 3emIie.
JleficTBUe MarHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM.
JdeMoncTpanum.
B3anmoneiicTBrue  MOCTOSHHBIX
MarHuTOB.

MoaenupoBanue
HEBO3MOKHOCTHU pazzeneHus
TOJTFOCOB MarHuTa.
MopenupoBanue MarHUTHBIX
TOJIeH MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.

MaruautHOE ToJIe TOKa.
ONEeKTPOMarHumr.

JlelicTBMEe MarHUTHOrO TOJISI HA
MIPOBOJIHUK C TOKOM.
Jlabopamopuvie pabomwr u
onvimul.

OMBITHI, JEMOHCTPUPYIOIITHE
3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUSL  KaTyIIKH C
TOKOM U MAarHuTa OT CHJIbI TOKa
Y HaIlpaBJIEHUS TOKA B KaTYIIKE.

Omnbiter @apanest.

DnexTporeHepaTop

IIOCTOSTHHOTO ~ TOKa.  OnbITHI
®dapanes. SIBnenue
JJEKTPOMArHUTHONM MHIYKIUU.
IIpaBuio Jlenna.

Onektporereparop.  CrocoObl
40
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MOJTy4YEeHUS AIIEKTPUYECKON
SHEPruu. OJIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX ~ MCTOYHHKAX
DHEPIUH. Hcnons3oBanue
ANEKTPOABUraTENEH B
TEXHUYECKUX YCTPONCTBaX U Ha
TpaHCIIOpTE.

JdemMoHcTpanuu.
DNeKTpOABUTATEh
IIOCTOSIHHOT'O TOKA.
Uccnenosanue SBJICHUS
ANEKTPOMArHUTHOW MHIYKIIUH.
OnbiTel Dapajes.

3aBUCUMOCTh HaIpaBJICHUS
WHIYKIIHOHHOTO TOKa oT
YCJIIOBUI €r0 BOSHUKHOBEHUS.
DneKTporeHepaTop
MIOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomer u
onsimul.

KonctpynpoBanue u uszydeHue
PabOThI AIEKTPOABUTATEIS.

N3mepenue KII
3JIEKTPOJBUTATEIILHOMN
YCTaHOBKH.

OmpITBl 1O  KCCIEAOBAHUIO
SIBJICHUS 3J€KTPOMAarHUTHOU
WHTYKIIUH: HCCJICIOBAHKE
W3MEHEHUH 3HAYEHUS u

HaIpaBJICHUA HHAYKOUOHHOI'O
TOKa.

Hroro: 68
9 knace
DJIeKTPOHHbIE
HaunmenoBanue
Ne Koa-Bo (uu¢posBbie)
pa3aesioB U TeM DJIeMeHTBhI COoJlep:KaAHUSA
n/n 4yacos o0pa3oBaTe/ibHbIE
NPOrpaMMblI
pecypchl
Paszpnen 1. Mexanu4veckue siBJICHUSA
Mexannueckoe JBUKECHHUE.
MarepunansHas Touka. Cucrema
OTCU€Ta. PaBrOMEpHOE
Mexannueckoe MPSIMOJIMHENHOE JIBUKECHUE.
11 | JmmKeHne U 13 PaBHOMepHOe mnpsimonuHeitHoe = https://m.edsoo.ru/7f
' CII0COOBI €ero nemkerne.  OtHocurenbHOCTs  41a4ab
OIMCAHUS MEXaHHUYECKOT O JBUKCHMUSL.

HepasHomepHoe
MIPSIMOJIMHEIHOE JBUKECHHUE.
Cpennsist u MIHOBEHHAasI
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CKOpOCTh Tena pu

HEpPaBHOMEPHOM JBUKECHUM.
Yckopenue. PaBHOycKOpeHHOE
MIPSMOJIMHENHOE JIBUKCHUE.

CBoOomuoe mnanenue. OIBITHI
Tanmunes.

PaBHOMEpHOE  nBWKEHHE  TI0
okpykHocTH. [lepuona u gacrora

oOpareHusl. Jlunerinas U
yriaoBas CKOPOCTH.
[leHTpOCTpEeMHUTEIBHOE

yckopeHue. Jlemoncmpayuu.
HaGntoneHne  MeXaHHYECKOro
JBIKECHUS Tella OTHOCUTEIIBHO
Pa3HBIX TEJ OTCUETA.

CpaBHeHue nyTell U TpaeKTopuit
JOBUKECHUSI OJHOTO M TOTO K€
TeJla OTHOCUTENIBHO PAa3HBIX Tell
OTCYETA.

N3mepenune CKOpOCTH u
YCKOpEHHUSI  TNPSAMOJIMHEHHOIO
JBHKCHUSL.

Hccnenosanue IIPU3HAKOB
PABHOYCKOPEHHOTO JIBUKCHHSL.
HabntoneHnue ABM»KeHMs Tena 1o
OKPY’KHOCTH.

Habmtonenue MEXAHUYECKUX
SBICHUM, INPOUCXOJALUIMX B
cucremMe orcuéra «Temexka»
npu €€  pPaBHOMEPHOM U

YCKOPEHHOM JIIBUKEHUU
OTHOCHUTEIBHO xabuHeTa
busuky.

3aBUCUMOCTh YCKOpPEHHUs Teja
OT MAacChl Tena U ACHUCTBYIOLIECH
Ha HETO CHUJIBI.

Jlabopamopuvie pabomvr u
onsimul.

UccnenoBanue 3aBUCUMOCTH
NyTd  OT  BPEMEHH  TIpu
PaBHOYCKOPEHHOM  JIBH)KEHHH
0e3 HauaIbHOU CKOPOCTH.
[IpoBepka rumoressl: €ciau Mpu
PaBHOYCKOPEHHOM  JIBIDKCHHH
0e3 HadaJbHOW CKOPOCTH MYyTH
OTHOCATCSI KaK psJi HEUYETHBIX
Yyucel, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BpEMEHU
OJIMHAKOBBI.

1.2

BzaumopeiictBue
TE

I1epBblit 3aKOH HeroTona.
Bropoit 3aKOH HeroTona.
[IpyHLKII CYNEpPNO3ULIMUA CHIL.
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Tperuii 3akon HerotoHa.

Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuiIa TpeHUs
CKOJIb)KEHUS, ChJa  TPEHUA
MIOKOSI, IPYTU€ BUJIBI TPCHHUS.
Cua  TsKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
VYckopenue CBOOOTHOTO
nageHus. JIBukeHue 1IIaHeT
BOKpYT Connua. [TepBas

KOCMUYecKas CKOPOCTb.
HeBecoMocTb 1 neperpysku.
PaBHOBecue MaTepuaibHON

TOYKH. AOCOIOTHO TBEpPIOE
teno. PaBHoBecue TBEpPIOrO
TE€Ja C 3aKpEIUIEHHOM OCBhIO
BpamieHus. MOMEHT  CHIIBL
LenTp TsxecTu.
Hemoncmpayuu.
HaGmronenue paBeHcTBA  Ccuil
MIPH B3aUMOJICHCTBUU TEII.
N3menenne Beca Tena Ipu
YCKOPEHHOM JIBUKCHHH.
Jlabopamopuvie pabomwr u
onvimul.

HccnenoBanue 3aBUCUMOCTH
CWJIBI TPEHUS CKOJIBXKEHHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUSI.
Omnpenenenue  koddduireHTa
TPEHUS CKOJIBKEHHS.
Onpenenenue KECTKOCTHU
TIPYKUHBI.

Omnpenenenue  pabOTBI  CHIIBI
TPEHUSI TIPU  PaBHOMEPHOM
JBUKCHUH Tena o
TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenue  pabOTBI  CHIIBI
YIPYTOCTH IIPU NOABEME I'Py3a ¢
HCTOJIb30BaHUEM
HETIOJIBIDKHOTO ¥ TTOJIBUKHOTO
OJIOKOB.

1.3

3aKOHBI COXPAHEHUS

Nmnynsc  Tena.  M3menenue
nMITynbca. MMmynbc — CHIIBL
3aKOH COXpaHEHMsI MMITYJIbCA.
PeakTnBHOE OBIKEHIE.

Mexanunyeckas pabota u
MOIIIHOCTb. Kunernueckas
JHEpPIHUsl. Teopema 0
KUHETHYEeCKO »Hepruu. Pabora
CUI  TSKECTH, YIPYIOCTH,
TpeHus.. CBSI3b JHEPrUu W
paloTHI. [loTeHunanpHas
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Pa3ne

OHEpIrus TCjla, IMOAHATOrO Ham

MMOBEPXHOCTHIO 3EMIIH.
[ToTennuanpHas SHEPTHs
CKaTOU IIPY’KUHBI. 3aKoH
COXpaHEHUs MEXaHUYECKOM
SHEPTUH.

Jemoncmpayuu.

IIepenaua HMITYJIbCa pu
B3aUMOJCHCTBHU TEL.
[IpeoOpa3oBanusi SHEPrHUH TPU
B3aUMOJCHCTBHU TEL.
CoxpaHenne wummynbca IHpuU
HEYNPYroM B3aHMOJICHCTBHH.
CoxpaHenne wummynbca IHpuU

a0COJIFOTHO yIOpyrom
B3aNMOICHCTBHH.

HaGmronenue PEaKTUBHOTO
IIBYKCHHUS.

CoxpaHeHue MEXaHUYeCKOM

SHEPruu npu cBOOOHOM
MaJCHUH.

Coxpanenue MEXaHUYECKOM
SHEPTrUuu TMpH JABIKEHUU Teja
MIOJT ICCTBUEM MPYKUHBI.
Jlabopamopuvie pabomer u
onvimul.

N3ydyenune 3akoHa COXpaHEHHUS
SHEpPrUHu.

J1 2. Mexannuyeckue KoJ1e0aHus U BOJTHBI

2.1

Mexannueckue
KOJIeOaHus

KonebarenpHoe JIBHOKCHHE.
OcHoBHBIC XapaKTEPUCTUKU
KOJIeOaHUM: TepuoJa, dYacToTa,
aMIuIiTyna. MaremaTudecku 1

MPYXKUHHBIN MasITHUKH.
[IpeBpamienne SHepruu  MpH
KoJiebaTeILbHOM JIBHJKEHHUH.
3aryxaroiue KoJie0aHusl.
BoinyxneHHbie Kosie0aHusl.
Pe3onanc.

Jemoncmpayuu.

HaOmronenue komeOaHMii Tell
I1OJ1 IEMCTBUEM CHJIBI TSHKECTH U
CHWJIBI YIIPYTOCTH.

HaGmronenue xonebanuii Tpy3a
Ha HUTH U Ha MPY>KUHE.
HaOmroneune BBIHYKJICHHBIX
KoJjeOaHuil U pe3oHaHca.
Jlabopamopuwvie pabomvr u
OnbIMbl.

Omnpenenenne 4aCTOTHI "u
nepuojaa KOoJIeOaHMH
MaTeMaTHYECKOI0 MasiTHUKA.

https://m.edsoo.ru/7f
413426
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Onpenenenue YaCTOTEI u

nepuojaa Kosie0aHuit
MPY>KUHHOTO MasITHUKA.

HccnegoBanme 3aBHCHUMOCTHU
rnepuoaa KoJIe0aHuit

MOABCUICHHOI'O K HUTHU I'py3a OT
JJINHBI HUTH.

HccnenoBanue 3aBUCUMOCTH
rnepuoaa KoJIe0aHuit
MPYXUHHOTO  MasATHHKAa  OT
Macchl Ipys3a.

[IpoBepka HE3aBUCUMOCTH
nepuojga  KojebaHuil  Tpy3a,
MOJBEIICHHOTO K HUTH, OT
Macchl Ipys3a.

OnbIThI, JEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh nepuojaa
KoseOaHui IPYXUHHOTO

MasjATHMKa OT MAacChl Ipy3a U
YKECTKOCTU IIPYKUHBI.

N3mepenue YCKOPEHUS
CBOOOIHOTO MaJCHHS.

MexaHU4JecKne BOJIHBI.
CBolicTBa MEXaHHYECKUX BOJIH.
[IpononpHbie U TMOIEpPEYHbBIC
BOJNHBI.  J[IMHA  BONHBI U

CKOpPOCTb €€ pacnpoCTpaHEHUsI.
Mexannueckne BOJIHBI B
TBEPAOM Teje, CEUCMUYECKUE
BOJIHBI. 3BYK. I'pOMKOCTB 3ByKa

29 Ef)i);ilfnél]fCKHe 4 U BBICOTA ITIOHa. Otpaxenue https://m.eds00.ru/7f
. 3BYK 3BYKa. HpPa3ByK 412436
YIABTPa3BYK. -
Hemoncmpayuu.
PacnipocTpanenne npoaoiabHBIX
U TIONEpeuHbIX BOJH  (HA
MOJICIIN).
Habmtonenue 3aBUCHUMOCTH
BBICOTHI 3BYKa OT 4YaCTOTHI.
AKyCTHYECKHI pE30HaHC.
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe.
SHGKTpOMaFHI/ITHLIe BOJIHBI.
Cxopocts cBera. BonHoBbIE

DJIEKTPOMarHuTHOE cBoiictBa  cBera. (CBolicTBa

3q TO7E u 14 AJIEKTPOMAarHUTHBIX BOMH. e //m.eds0o.ru/7f

OJICKTPOMArdHuTHBIC Wcnonp3oBanue 413.43.6

BOJIHBI JNEKTPOMArHUTHBIX BOJH JUIsL  —
COTOBOM CBSI3U. [Ixana
AJIEKTPOMAarHUTHBIX BOJIH.
DneKTpoMarHuTHast npupona
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CBCTa.

Jemoncmpayuu.
CpolicTBa  3JIEKTPOMAarHUTHBIX
BOJIH.

BomnHoBEIe cBOiicTBa cBeTA.

Pa3gea 4. CBeToBbI€E ABJICHUS

Jlyuesas MOJEIIb CBeTA.
Hcrounuku CBETa.
[IpssMmonuneHoe

pacrnpocTpaHeHue CBeTa.
3armenus Connna u  JlyHsL
[Ipsimonunelrinoe

pacnpocTpaHeHue CBETa.

Otpaxenune cBera. [lnockoe
3epKajio. 3aKOH  OTpaKEHHUs
CBeTa.

[Ipenomnenue cBera. 3akoH
npenomiieHuss cBera. [lomHoe
BHYTpEHHEE OTPaKEHUE CBETA.
Hcnonb3oBanue MTOJTHOTO
BHYTPEHHErO0  OTPa)KEHUS B
ONTHYECKUX CBETOBOJIAX.

JdeMmoHcTpanumn.
3aKoHbI [IpssMmonunenHOe
4.1  pacmpocTpaHeHHUs 2 pacrnpocTpaHCHHE CBETA. https://m.edsoo.ru/7f
cBeTa OTtpaxxeHue cBera. 41a4a6
[Tonydyenue wu300paxeHuii B
IJIOCKOM, BOTHYTOM u
BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.
OnTryeckuii CBETOBO/I.
JlaGopaTopHble padoThl U
ONBITHI.
HccnenoBanue 3aBUCUMOCTH
yria  OTpPaKEHUsT  CBETOBOTO
Jy4a OT yIJia MajeHusl.
Nzyuenue XapaKTePUCTHK
n300pakeHUsl  mpenMera B
IIJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH
yria TpeJOMIIEHUS CBETOBOTO
Jydya OT yrjia NaJeHus Ha
TPaHUIIE «BO3TyX—CTEKIIO».
JInnza. Xop j1ydeii B JIMH3E.
Mopens  rmaza. I'ma3  Kak
ONITUYECKasI cucTema.
Jlirsbl bimmsopykocTs u
4.2 | omnrTuyeckue 1 https://m.edsoo.ru/7f
JAbHO30pKOCTh.  OnTHyeckas
npubopsI 41a4a6
cucremMa (dboToanmapara,

MHUKPOCKOTIA U TEJIECKOIA.
Pasnoxenune Oenoro cBera B
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ciektp. OmnbiTel  HprOTOHA.

Crnoxenue CIEKTPAIBHBIX
uBetoB. [{ucnepcus ceera.
JdemMoHcTpanuu.

Xon nyded B coOuparomei
JIMH3E.

Xon nydell B paccerBaronien
JIMH3E.

[Tonyuenne wu3o0pakeHUd ¢
IIOMOLIBIO JIMH3.

[Tpunimn JIEUCTBUS
doToanmapara, MHKPOCKOTA U
TEJIECKOIIA.

Mopens rnasa.

JlaboparopHble padoTHI U
ONbITHI.

[Tonydyenue u300paXkeHUl C
MTOMOIIBIO0 COOMPAFOIICH JTMH3BI.
Onpenenenue doxycHoro
pacCTosAHUA U ONTUYECKON CHUIIBI
coOuparolen JTMH3HI.

Paznoxenue OGenoro
CBETa B CIIEKTP

HOHY‘ICHI/IG Oeoro cBera IIpu

CIIO’KEHUH cBeTa pa3HbIX

I[BETOB.

JdemoHncTpanmu.

Pa3noxxenue Oemoro cBera B
CIIEKTP.

1 [Tonyyenue Oenmoro cBera NpuU
CIIO’KEHUH CcBeTa pa3HBIX
L[BETOB.

JlaGopaTopHble padoThl U
OIBITHI.

OneITHI MO Pa3JI0KEHUIO 0€I0r0o
CBETa B CIEKTP.

https://m.edsoo.ru/7f
4132426

Paznen 5. KpanroBbie iBJIeHUA

Hcnyckanue u
51 HOIJIOIIIEHHE CBETa
aTOMOM

OneIThI Pesepdopra "
IUIaHeTapHasT MOJENb  aroMma.
Monpens aToMa bopa.
Hcenyckanne u  morsiomeHue
cBeTa aTOMOM. KBaHTBHLI.
JIunelyaTele CIIEKTPBI.
PagnoakTMBHOCTS. Anbda-,
Oera- 1 raMMa-u3IydeHHUSI.
Jemoncmpayuu.

CrnexTpsl U3JIy4YEHUs 51
MOTJIOLEHUS.

CrieKTphl pa3anyHbIX T'a30B.
CrnexTp Bomopoa.

Habntonenue TpekoB B Kamepe
Bunbcona.

Pa6ora cuéTuymKa

https://m.edsoo.ru/7f
41a4a6
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MOHHU3UPYIOIIUX U3ITYyYECHH.
Perucrpanus U3JIy4YEHUs
MPUPOJHBIX ~ MHUHEPAJIOB U
IIPOJYKTOB.

Jlabopamopuvie pabomer u
onvimaol.

HaGmtonenne  CIUIOMIHBIX |
JIMHENYaThIX CIIEKTPOB
W3IIy4ECHHUS.

HUccnenosanue TPEKOB:
M3MEPEHUE SHEPTUU YaCTHUIIBI 110
TOPMO3HOMY IIyTH (mo
dhoTtorpadusm).

CrpoeHre  aTOMHOTO  spa.
Hyknonnas Mozens aToMHOTO

5 sapa. M3oronsl. Pagnoaktusueie = https://m.edsoo.ru/7f
MIpEeBpaILCHHS. Ilepuon = 41a4ab
MOJIypacaja aTOMHBIX sIep

CrpoeHue aTOMHOIO
aapa

SlnepHble  peakuuu.  3aKOHBI
COXpPaHCHHS  3apsj0BOTO U
MaccoBOTO  4YHCEI.  DHEprus

CBs3M aTOMHBIX smep. CBs3b

Macchl M JHepruu. Peakuuu

5.3  SnepHble peakuuu 5 cMHTe3a M  JeneHus sjep. https://m.edsoo.ru/7f
Hcrounuku sHeprun Comnna u  41a4ab
3BE3 .

Snepnas sHepretuka. [lericTBus
pPaJIMOAKTUBHBIX W3JIy4CHUH Ha

KUBBIE OPTaHU3MBI.

Pa3nea 6. IloBTopuTte/ibHO-0000IaI0IM I MOYJIb

CkopocTs, YCKOpEHHE,
nepeMelleHue, MyTh.
Cuna, yckopeHuwe, CHIBI B
MPUPOJIE. Nmnynec Tena,
nmnyiasc  cunsl, 3CH.  3CO.
[IpyxnHHBIN MasTHUK,
2 MaTeMaTHYECKUN MasiTHUK.
KommuectBo TEIIOTHI,
ypaBHEHHME TEIIOBOro OajaHca,
BJIAXXHOCTb.  XapaKTEPUCTUKU
TOKa,  paboTa,  MOIIHOCTH,
SHEprusi  TOKAa, COEJUHEHHE
ITPOBOJHUKOB.

IToBTOpEeHNE 151
000011eHne

coliep’KaHusi  Kypca
¢u3uku 3a 7-9 knace

https://m.edsoo.ru/7f
41a4a6

6.1

Hroro: 68

* Vyer palouell mporpammbl BOCIHUTaHUS B TEMaTUYECKOM IUIAHWPOBAHUU
pabouux mporpaMm y4ueOHBIX MPEIMETOB yTBEPXKIaeTcs mpukazoM aupekropa MBOY
COLI Ne 55 na texymuii yueOHbIN To He o3AHee 31 aBrycra.
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