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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOCHUs Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOMN
nporpammel, nipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yuétoMm denepaibHOU pabodeit mporpaMMbl
Bocriutanus v Konuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Conepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOIIMXCSl W OpraHu3alMio U3ydeHHsl (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
porpamMMme 1o (pu3MKe y4UTHIBAIOTCS BO3MOKHOCTH Y4eOHOIO IpeaMeTa B peaau3aluu TpeOoBaHUMN
@I'OC OOO k muaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHus.

[Iporpamma 1no ¢u3MKe ycTaHaBIMBAaeT pacHpeieieHHe ydeOHOro marepuana Io Trojam
o0y4yenus (Io Kjiaccam), IpeayiaraeT MPUMEpPHYIO TOCIIEA0BATEIEHOCTh U3YUYEHUSI TEM, OCHOBAaHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaromXcs.

IIporpamma no ¢usuke pazpaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOW MOMOILM YYHUTENIO B
co3JlaHuM padoueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

@dusnka SBISETCS CHUCTEMOOOPA3YIOIIUM JUIi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB W SIBICHHH, W3ydaeMbIX XUMHEH,
Ouosiorueit, acrpoHoMueil u ¢uznyeckoir reorpadueif, BHOCUT BKJaJl B €CTECTBEHHO-HAyYHYIO
KapTUHY MUpa, IpeAoCcTaBisseT Hanbosee siCHbIe 00pa3libl MIPUMEHEHHUS] HAyYHOrO0 METO/a MO3HAHMS,
TO €CTh CIT0C00a MOTYYCHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TTIAaBHBIX 337124 (PU3UUECKOT0 00pa30BaHUs B CTPYKTYpE 0OIeT0 00pa30BaHHUsS COCTOHT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4aroIuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE IPEANOJIAraeT OBJIAJEHHUE  CIEIYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

e UHTEPNPETUPOBaTh JAHHBIE M MHCIOJNb30BaThb HAyYHBIE JIOKA3aTeIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

Henn wusyuyeHuss ¢uU3MKM Ha YpPOBHE OCHOBHOTrO oOmiero oOpa3oBaHMsI OIpeNEeHbl B
Konuenmuu npenonaBanus yudeOHoro mnpeamera «®dusmka» B 00pa30BaTEIbHBIX OPraHU3ALMSIX
Poccuiickoit ~ ®depepanuu, peanu3ylOIIMX  OCHOBHblE  00IIe00pa3oBaTelbHbIE  MPOTPAMMBI,
yIBepkaEHHON pewmeHueM Komnernm MunncrepctBa mnpocsemennus Poccuiickoit ®denepannn
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Henun usyvyenus ¢pusuku:

e [puOOpETEeHHE MHTEpeca M CTPEeMJICHHsS OO0y4aroUIMXcs K HAyYHOMY HM3YUEHHUIO NPHUPOADI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTaBICHUM O HaydHOM MeToJe TMo3HaHUus U  (OpMUpPOBaHHE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3yjabTaTa H3Y4YEHHUS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (opmupoBaHue npeacTaBIeHU 0 posn (GU3UKK [Tl pa3BUTUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI;



e pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeir mnpodeccuoHaTbHOMI
NESATETLHOCTH, CBS3aHHOM ¢ (PU3HMKOM, MOATOTOBKA K MalbHEUIIEMYy OOYYEHUIO B 3TOM
HaIpaBIICHUU.

JlocTrkeHne 3TUX IeNiell IporpaMMel 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS

o0ecreunBaeTcs pelieHueM CIeAYoNnX 3a1ay:

e puoOpeTeHHEe 3HAHWA O JAMCKPETHOM CTPOSHUM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpPETeHHE YMEHUIN OMUCHIBATH U OOBSICHATH (DU3MUYECKUE SIBJICHUS C HMCIIOJIb30BAHHEM
MOJIYYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEUICHUS MPOCTEHUINTUX PACUETHBIX 33714 C UCTIOIb30BaHUEM (U3UUECKUX
MoOjIeJiell, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HaOIIOAAaTh MPUPOJHBIC SBJICHUS U BBINOJHATH ONbBITHI, Ja0OpaTOpHBIE
paboThl M OKCIIEPUMEHTAJIbHBIE MCCIEAOBAHUA C HCIOJB30BAaHUEM H3MEPUTEIbHBIX
puOOopoB;

e ocBOocHHME TMPUEMOB paboThl ¢ wuHPOpManKe (QUINYECKOr0 COACPKAHMS, BKIIOYAS
WH(OPMAILIHIO O COBPEMECHHBIX JOCTIKCHUSX (DU3WKH, aHAIN3 M KPUTHUECKOE OIICHHBAHHE
nH(pOpMAIIHH;

® 3HAKOMCTBO CO cdepamu MPOo(HEeCCHOHATBLHOW ICSITEILHOCTH, CBSA3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (DPU3MUECKON HAYKH.

Ha w3yuyenwe ¢usukm (0a30BBI ypOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpazoBaHUs
otBoauTcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeNI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIeNI0).
O6béM yueOHOTO BpeMEeHH, BbIJICJICHHOTO Ha U3ydyeHue (U3UKHU M0 UHIUBUIYaIbHOU MPOrpaMMe B
OCHOBHOM mkose cocraBisieT 102 yueOHbIX yaca. B Tom gucie B 7, 8, 9 knaccax mo 34 yueOHBIX

Jaca M3 pacdera OJHOIo y‘IC6HOFO qaca B HCICIIIO. TpC6OBaHI/IH K COACPIKAHUIO IIPpOrpaMMbl
BBIITOJIHAKOTCA 3a CUHCT YIINIOTHCHHA MaTCpuralia, I/IHTeHCI/I(i)I/IKaHI/II/I U MHAUBUAYAJIU3alUU 06yquI/1$[.

[Ipemaraemelii B mporpamMme no (u3MKe MepeyeHb J1a0opaTOpHbIX pabOT M OMBITOB HOCUT
PEKOMEHAATEeNbHbIN XapaKkTep, YUUTEINb JIeNaeT BbIOOp MpOoBeACHUs Ja00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH O0O0YYaloIIMXCs, CHUCKAa AKCHEPUMEHTANbHBIX 3aJlaHUM,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa Mo (pU3HKeE.

COJEP/)KAHUE OBYYEHUA
7 KJIACC

Pa3neu 1. ®Pusnka u e€ poib B NO3HAHMHN OKPY/KAIOLIEro MUpA.

®uznka — Hayka o npupoge. fBineHus npuponbl. PuU3NUECKUE SBICHHUS: MEXaHWYECKUE,
TEITIOBBIE, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckue BenWuyMHbBL. M3mepenune (Qusmueckux BenuuuH. Duznueckue MPUOOPHI.
[TorpemHocTs u3mMepeHnii. MexayHapogHas CHCTEMa E€ANHHII.

Kak ¢wu3uka u npyrue ecrecTBeHHble HAYKU U3y4aroT mpupony. EcTecTBEeHHO-HAy4HBIN METO
MOo3HaHUs: HaOJIOZEHME, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBHYKEHHE TUIOTE3, IKCIHEPUMEHT IO
IIpOBEpKE TuUMoTe3, OOBsICHEHHWE Habmomaemoro sBieHus. OnucaHue (U3NYECKUX SIBICHUH C
IIOMOILBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JJIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.



2. Ousnueckue mpuOOPH W MpOIEAypa NPSIMBIX H3MEPEHUNM aHaJOTOBBIM M IH(PPOBBIM
puOOpOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosTHUM.

W3mepenne 06bEMa KUAKOCTH U TBEPAOTO TETA.

Omnpenenenne pa3MepoB MaJlbIX Te.

WN3mepenue TemmepaTypbl MpU IOMOIIM JKUAKOCTHOTO TEpMOMETpa U JIaTYMKa

TEeMIIEPaTypHI.

oW E

6. IIpoBenmeHue wuccieOBaHUS IO MPOBEPKE TUIMOTE3bl: JalbHOCTh MONETAa INAPHKAa,
MYLIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIle BBICOTA ITYCKa.

Pasnen 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUU BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. OMbIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILECTBA.

JiBukeHue uyactul BemiecTBa. CBsI3b  CKOPOCTU  JIBUJKEHUS 4YacTHIl C TEMIEpaTypoil.
BbpoynoBckoe nBuxenue, nuddysus. BsaummoneiicTBme dYacTuil BelIeCTBAa: NPUTSHKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BELLIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX (KPUCTAIMUECKUX )
Ten. B3auMocBsA3b MeXAy CBONMCTBAMH BEILIECTB B PAa3HBIX arperarHblX COCTOSIHMSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CcTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Hemoncmpayuu.

1. HaGmromenue OpOyHOBCKOTO ABHKEHHSL.

2. Hab6mronenue nuddys3uu.

3. HaOmrogenue sBineHUM, OOBACHAIOMIUXCS MPUTSHKCHUEM WU OTTAIKHMBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHUEM (hoTorpaduii).

2. OnsIThl 0 HAOIIOJACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 0 OOHAPYKEHUIO IEHCTBHSI CUIJI MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuskenune u B3auMo/ieiicTBe TeJl.

Mexannueckoe ABukeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHue. CkopocTb. CpenHsas
CKOPOCTb IIPY HEPABHOMEPHOM JIBJKEHUU. PacuéTr myTH v BpeMeHU IBUKEHUS.

SIBnenue nHepuuM. 3aKOH MHEpLUUU. B3aumozeiicTBue Ten Kak MpUYMHA U3MEHEHHUS CKOPOCTH
IBUKEHMsT Ten. Macca kak Mepa MHepTHOcTH Tena. [lmotHocth BemectBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumozeicTBus Ten. Cuina ynpyroctd u 3akoH I'yka. M3mepenune
CWJIBI C NOMOIIBIO TUHAMOMETpA. fIBJIeHNE TATOTEHUs M cuia TshkecTu. Chia TSKeCTH Ha JPYrHx
mnaHerax. Bec Tema. Hesecomocth. CliokeHue Cui, HANpaBICHHBIX IO OJHOW MPSAMOM.
PaBrogzelcTByromas cwit. Cwiia TpeHusi. TpeHHe CKOJIBKEHHSI U TPEHUE MOKOs. TpeHue B IpUpOAe U
TEXHHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tefa.

N3mepenune ckopocTy MpsIMOJIMHEHHOTO ABM>KEHUS.
HaGntonenue siBieHUs: MHEPLIUH.

HabmroneHue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOM.

ok wnE



Jlabopamopuusie pabomot u onvimel.

1.

OmnpeneneHre CKOPOCTH PpPaBHOMEPHOIO JABI)KEHHs (IIapuKka B IKUAKOCTH, MOJEIH
3JEKTPUUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

Omnpenenenue cpenHeil CKOpPOCTH CKOJbKEHUs Opycka WIM IIapuka I10 HaKJIOHHOU
IJIOCKOCTH.

Onpenenenye MIOTHOCTU TBEPIOTO TeENA.

OnbITH, JEMOHCTPUPYIOLIHE 3aBHCUMOCTh DPACTSDKEHHUS (IedopMmanuu) NPYKHUHBI OT
IIPUIIOKEHHOM CUIIBI.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUs CKOJBXKEHHUS OT Beca Tela U
XapakTepa COIPUKACarOIINXCsl IOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

HaBnenue. CriocoObl yMEHBUICHHS M yBENWYeHMs naBlieHUs. J[aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUs raza oT o0Ob&ma, Temmeparypsl. [lepenadya naBneHus TBEPABIMHU TellaMU, KHJIKOCTIMU U
razamu. 3akoH [lackans. [THeBMaTH4ecKkre MalIMHBI. 3aBUCUMOCTD JIABJICHUS KUIKOCTH OT TITyOWHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. [ uapaBinueckie MEXaHU3MBbI.

ATtmocdepa 3emnu u atmocdepHoe aaBineHue. [[puduHbl CyecTBOBaHUS BO3IYIIHOW 000JI0YKH
3emmu. Onbir Toppuuermu. M3mepenue atmocdepHOro AaBieHUSA. 3aBUCUMOCTh aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HAJT ypoBHEM MOpsL. [IpubopsI A1 u3MepeHus: arMocEpHOTO JaBJICHUS.

JleiicTBHE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJ0. BriTamkuBaromas (apxuMeioBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

ok wnE
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3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBineHUs )KUIKOCTHIO U Fa30M.

Coobmatrommuecs: Cocypl.

I'mppaBnuueckuii mpecc.

[IposiBnenue nelicTBus aTMOCc(hEepHOTO JaBIECHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja M IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLEN CUJIBI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue muaBaHMs TEN: IUIABaHWUE WIN MOTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOIIECHMS
IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopmuwvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B JKUIAKOCTh YacTU
Tena.

Onpenenenre BHITAKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHIIbI, JEHCTBYIOLIEH HA TEIO B KUIKOCTH, OT
MaccChl Tela.

OnBITHL, TEMOHCTPUPYIOLINE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHJIbI, IEHCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH Te€Na U OT MIJIOTHOCTU KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMpPOBAHHME JIOAKM U OIpENEICHHE €€
IpPy30I0AbEMHOCTH.

Paspnen 5. PaGoTra u1 MOIIHOCTB. JDHEpPrus.
Mexanunyeckas padora. MOIIHOCTS.

HpOCTLIC MCXAaHU3MBI: pbIyar, 6.]101(, HaKJIOHHAas ITINIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHUS pblYara.
HpI/IMCHCHHe IIpaBujia paBHOBCCHUS pblyara K 6HOKy. «3o0110TOC MMpaBUJIO» MCXAHUKH. KHﬂ MPOCTBIX
MECXaHHU3MOB. HpOCTI)Ie MEXaHU3MBI B 6I)ITy " TEXHHUKCE.



Mexannueckas sHeprusi. Kunernueckasi u noreHuanbHas sHeprus. [IpeBpaiienue onHoro Buaa
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. OmnpeneneHue pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBH)KCHUU TeNa 10 TOPU30HTATHHON
MMOBEPXHOCTH.

2. HccnenoBaHue ycIOBHI paBHOBECHS phluara.

3. Hsmepenne KIIJl HaKIOHHOMN MJIOCKOCTH.

4. HM3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOUN SHEPTUU.
8 KJIACC

Pa3nen 6. TenmsioBhIe AIBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUYECKOM TEOpHH CTPOCHHS BemiecTBa. Macca u
pa3Mepbl  aroMOB M MOJIEKYJI.  ONBITBI,  MOATBEPXKIAIOIIME  OCHOBHBIE  TOJIOKCHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPAOro, >KUAKOTO U Ta3000pa3HOTO COCTOSHUK BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBSICHCHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEJ HA OCHOBE IOJIOKCHUU
MOJICKYJIIPHO--KUHETHYECKON Teopun. CMauyMBaHUE U KaWJUISPHBIC SIBJICHUA. TEeII0BOE pacuIupeHue
U CXKaTHe.

Temneparypa. CBsizb TeMIlEpaTypbl CO CKOPOCThIO TEIJIOBOTO ABUKEHUS 4acTUL. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHSI BHYTPEHHEW SHEPTUU: TEIUIoNepeadya U CoOBEpIIeHUEe padoThl. Bus
TEIUIONIEPEeIauu: TEIJIOMPOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE.

KonnuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TermaoBoro Oamanca. [lmaBneHue u oOTBepAeBaHUE KPUCTAJUTMUECKUX
BEIIECTB. YIeNbHas Teruiota TutaBieHus. [lapooOpa3zoBanue u konnuencanus. Mcnapenue. Kunenue.
VnenpHas TeroTra mnapooOpa3oBaHUS. 3aBUCHMOCTh TEMIIEpATypbl KHUIEHUS OT aTMOC(HEpHOro
JABJICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus TOMBa. Y IeJbHas TEII0Ta CTOPaHHUsL.

[Tpunnumner pabots! TernoBbix aurateneit KIIJ[ remnoBoro nurarens. TenaoBbie ABUTATENN U
3allUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysun.
Habmtoienue sSiBiaeH cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.
HaGmronenne TenioBoro pacuimpeHus Tel.
N3menenne naBiaeHus ra3a mpu K3MEHEHHH 00hEMa M HAarpEeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Terionepenaun.
OxJax1eHre Ipy COBEpUIEHUH PabOTHI.
HarpeBanue mpu coBepiiieHur pabOThl BHEITHUMH CHIJIAMH.
. CpaBHeHUE TEIIIOEMKOCTEM pa3IMYHbIX BEILIECTB.
. Habmoienue xuneHus.

CoNaORrWDdDE

el
N R O

. Habmrotenue nocrostHCTBa TeMIEpaTyphl MpH IIaBJIEHUU.
. Mopenu TenaoBbIX JBUTATEIIEH.

[EY
w



Jlabopamopuusie pabomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OnbIThI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenue AaBieHUs BO3yXa B OayUIOHE MITIPHIIA.

arwpnE

OmnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT ero o0bEMa 1 HarpeBaHus
WM OXJIQXKICHUS.
6. IIpoBepka rumore3sl JMHEWHOW 3aBUCHMMOCTH JJIMHBI  CTOJOMKA JKHUIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIEPATYpBHl.
7. HabmoneHue n3MeHEeHUs1 BHYTPEHHEH SHEPTHH TeJla B PE3yJIbTaTe TEIUIONepeaayl U paboTh
BHELIHUX CHUJIL.
8. MHccnenoBanue sBICHUS TEINIOOOMEHA NPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOAbI.
9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOI'O BOJOM NpH TEIIOOOMEHE C HarpeThiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

Pazjen 7. DiekTpuyeckne  MATHUTHBIE SIBJICHUS.

Onexrpusauus Ten. J[Ba poja 3J€KTpUUYECKHX 3apAnoB. B3aumonelicTBue 3apsHKEHHBIX TeEIl.
3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aMMOACHUCTBUS 3apsDKEHHBIX Teld OT BEJIWYHMHBI 3apsioB U
paccTOsHUS MEXY T€JIaMu).

Onexktpuueckoe mnojie. Hanpspk€HHOCTh 3nekTpuuyeckoro nois. IlpuHuun cyneprno3unuu
JIEKTPUUYECKUX TO0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsiioB. DJIEMEHTApHBIA IeKTpudeckuil 3apan. CTtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUYECKOTO 3apsiia.

DneKTpUUeCKUi TOK. Y CJIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKA. ICTOUHMKN MOCTOSITHHOTO
ToKa. JIeHCTBUSI 3NIEKTPUUYECKOrO TOKa (TEMIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKUNA TOK B
KHUAKOCTAX U rasax.

Onextpuueckas uenb. Cuna Toka. Diekrpudyeckoe HanpspkeHue. ConpoTHBIIEHUE TPOBOIHUKA.
VYaenbHOe compoTHBiIeHHE BemecTBa. 3akoH Owma s ywactka uenu. IlocnenoBarenbHoe u
MapaJuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3J€KTpUUecKoro Toka. 3akoH JDkxoyns—JleHna. DiekTpuuyeckue Lenu U
MOTpeOUTENH dIEKTPUUECKO 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHWTHL. B3auMoaelcTBHME IOCTOSHHBIX MAarHuTOB. MaruutHoe mole.
MaruutHoe nosne 3eMiIl M €ro 3HaueHue M KU3HM Ha 3emie. Onbeit Opcreaa. MarHutHoe mnose
NEKTPUYECKOr0 TOKA. [IprMeHeHne 3eKTpOMarHuToB B TEXHHUKE. [IeficTBME MAarHUTHOTO IOJISI Ha
MIPOBOJAHHUK C TOKOM. DJIEKTPOABUIATENb IMOCTOSHHOTO TOKa. Vcmonb3oBaHHE 3JIEKTpOABUTaTeNel B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®@apanes.  SBneHue  snekTpomMarHuTHOM — mHAykuuu.  IlpaBumo  Jlenna.
Onexrporereparop. CrocoObl MOMXYy4eHHUS DIEKTPUYECKOW HHEPruu. ODJEKTPOCTAaHLMU  Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

1. Dnextpuzanus Ted.

2. JlBa poja 3JIEKTPUUECKUX 3aps0B M B3aMMO/IECHCTBHE 3apsKEHHBIX TEll.

3. YCTpoiicTBO M AEHCTBHE IIEKTPOCKOTIA.

4. DnexTpocTaTHuecKas WHAYKIIHS.



3aKOH COXPaHEHHMS IEKTPUUECKUX 3aPs/I0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJMHHAM 3JIEKTPUUYECKOTO TOJISL.
W cTOUYHUKH TOCTOSSTHHOT'O TOKA.

JlelicTBUSA SIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B )KUJKOCTH.

. ["'a30BBbIi1 pa3psm.

. U3mepenue cuiibl TOKa aMIepMETPOM.

. U3mepeHue 31eKTpruYecKOoro HarpsyKEHNs BOJIbTMETPOM.

. PeoctaT u Mara3uH cOnpoOTUBIEHUN.

. BzaumopeicTere NOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH PA3ECJICHUS MOJOCOB MarHUTA.
. MozaenupoBaHrue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHOe noJjie ToKa. JJIeKTPOMarHuT.

. JleficTBrE€ MarHUTHOTO NOJIsL HA TPOBOJIHUK C TOKOM.

. DIIEKTPOJABUTATENb OCTOSHHOTO TOKA.

. UccrnenoBanue sABiI€HUS 3JIEKTPOMAarHiTHOM MHTYKIIUU.

. OnbrTer @apapest.

. 3aBUCHMOCTb HaIlpaBJIEHUsI HHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHMS.
. DIIEKTPOreHEPATOP MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

ok wnE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO OIS HA IPOBOJAHUKH U JUAJIEKTPUKU.

C6opka u mpoBepka paboThl AMEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYILIErO 4Y€pe3 PE3UCTOpP, OT CONPOTHUBIICHMS
pe3uCTOpa U HAIPSKEHUs Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JIEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAHU [ONIEPEYHOr0 CEYEHHS U MaTepHaIa.

IIpoBepka mpaBuiIa CIOKEHHUS HANPSIKEHUM IIPU IOCIEAOBATEIIBHOM COCIMHEHHM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MTPU NAPAIIIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Onpenenenre pabOThHI IEKTPUUECKOI0 TOKA, UIYILETO YepPe3 PE3UCTOP.

Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAIPsKEHHUS Ha HEH.
Onpenenenne KIIJ[ narpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MATHUTOB.

W3yueHre MarHuTHOTO TOJIsI TOCTOSTHHBIX MAarHUTOB IPU MX OOBbETMHEHUH U Pa3/IeICHUN.
HccnenoBanue neCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITL, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIIKE.

N3yueHnue neicTBUs. MArHUTHOIO I10JIS HA IIPOBOJAHUK C TOKOM.

KoHnctpyupoBanue u usydeHue padoThl SJIEKTPOABUraTEIsl.

N3mepenne KII1/] anekTpoaBUraTebHOM yCTaHOBKH.



21. OnbITBI TIO  MCCIEOBAHUIO SBJICHHUSI DJEKTPOMATHUTHOW WHAYKIIMU: HCCIIECIOBAHUE
W3MEHEHUHN 3HAUCHUS U HAMPABJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe JABukeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYEeCKOro  JABWXKEHMA. PaBHOMepHOe  InpsMonuHenHOoe  ABukeHue. HepaBHoMepHoe
npsAMOJIMHEHOE BHKeHHE. CpellHsAsl U MTHOBEHHAs1 CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMouHEelHOe nBrkeHne. CB0oOOgHOE maneHue. OIBITHI
lNanunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH. [lepnoa u yactora obpamienus. JIuneitnas u yriosas
ckopoctu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

[TepBriii 3akoH HrprloTona. Btopoit 3akon Hserotona. Tperuit 3akon Hprotona. I[lpunuun
CYIEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: CHiIa TPEHHS CKOJIbKEHHUS, CHJIa TPEHHS MOKOs,
JIpYrue BUJbl TPEHUS.

Cuna TsSHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHEe CBOOOJHOro majeHus. JIBumxkeHue
wa"et Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynsc Ttena. M3menenue wumnynbca. Mmnynbc cuibl. 3aKOH COXpaHEHUsT HUMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckasi pabota 1 MOIIHOCTb. PaboTa cui TSXecTH, ynpyroctu, TpeHus. CBsi3b S3HEPrUu
u pabotel. [loTeHManeHas SHeprus Tena, MOIHSATOTO HaJ MOBEPXHOCTHIO 3emud. [loTeHIumanbHas
SHeprusi cxkatoil npyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETMYECKOM SHEPruUU. 3aKOH
COXPAHEHHUS MEXaHUYECKOM dHEPTUu.

Jemoncmpayuu.

1. HalGmroneHne MEXaHMYECKOTO JIBMXKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE TyTel M TPACKTOPUH JIBHXKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTEIHLHO Pa3HbIX

TeJI OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOIMHEHHOTO JTBUKECHUSI.

4. W ccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. HalGmrogenue qBuKeHHS TeJa MO OKPY>KHOCTH.

6. HaOmoneHne MexaHHMUYECKUX SBJICHUH, MPOUCXOMAIINX B cucTeMe oTcuéra «Temexka» mpu

e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIbHO KaOMHEeTa (PU3UKHU.

7. 3aBHUCHMOCTb YCKOPEHHS TeJla OT MaCChl Tea U ACHCTBYIOIIEH Ha HETO CUIIBI.

8. HalGnrogenue paBeHCTBa CUIT TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHwue Beca Tena MpH YCKOPEHHOM JBMKECHUH.

10. [Mepenaua uMITyIBCA TIPH B3aMMO/ICHCTBHUH TEIL.

11. IIpeoOpa3oBaHusi S3HEPTUM NIPH B3aUMOAECHCTBHH Tell.

12. CoxpaHeHre uMIysbca Mpu HEYIPYroM B3aUMOJCHCTBHH.

13. CoxpaHeHue UMITyIbCa PH a0COIIOTHO YIIPYTOM B3aUMOICHCTBHU.

14. HabGmroieHre peakTHBHOTO JIBUKCHHUSI.

15. CoxpaHeHnue MeXaHUYECKON SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU ABUKCHUHU Tella O] ACUCTBHEM MPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.
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10.

11.

KoHcTpynpoBaHue TpakTa Ui pa3roHa M JaJIbHEHIIEro paBHOMEPHOIO ABMIKEHHS ILapHKa
MW TCIICKKU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUS Opycka WM JIBUKCHUS MIapHKa T10
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpeHHMs Tela MPU PABHOYCKOPEHHOM [JBM)KEHHMU II0 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU INPH PABHOYCKOPEHHOM JIBIKCHMH 0e3
HayalbHON CKOPOCTH.

IIpoBepka rumoTessl: €ciau MPU PABHOYCKOPEHHOM JBHXEHHMM O€3 HadalbHOH CKOpOCTH
IMIYTU OTHOCATCA KaK pPsJg HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOMIUC IMPOMCKYTKH BPCMCHU
OJHMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXKEHUS OT CHJIbl HOPMAJIBHOT'O 1aBJICHHUS.
Onpenenenne k03 PuLneHTa TPEHUS CKOIbKEHHSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue padOThl CUITBI TPEHUSI TIPU PABHOMEPHOM JBMXKEHUU TeJa MO0 TOPU30HTATBHOU
MIOBEPXHOCTH.

Omnpenenenue paboThl CHUJIBI  YINPYIOCTH TNpU HOABEME TIpy3a C HCIOJb30BaHHEM
HEIIOABMIKXHOT'O U ITIOABUKHOI'O 0J10KOB.

N3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Pa3zngen 9. Mexann4yeckue KoJe0aHuA ¥ BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKM KojeOaHM: MepHoj, dYacToTa,
amIuityna. MatemaTuueckuil ¥ NpyKUHHBIN MasTHUKU. [IpeBparienue 3uepruu rnpu KonedaTebHOM
JBHKCHHH.

3aryxaromue kojeOaHus. BpiHyxneHHble konebanus. Pe3zonanc. MexaHHMYECKHE BOJIHBI.
CpolicTBa MexaHndyeckux BOJIH. IIpomonbpHble M nonepeyHsie BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHa. OTpaskeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

JHemoncmpayuu.

1. HaGmronenue koneOaHuit TN MO/ ACWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. Habmopnenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabGmronenne BEIHYKICHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U MOTEPEYHBIX BOIH (HA MOJIEINN).

5. HabGmrogeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKH pe30HaHC.

Jlabopamopuvie pabomsl u onsimol.

1. OmpeneneHue 4acTOTHI U MEPHOA KOJIEOAHUN MATEMATHUECKOTO MasiTHUKA.

2. OmpepneneHue 4acTOTHI U MEpHOJIa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.

3. HccrenoBanue 3aBUCHMOCTH TEpPHOAA KOJEOAHWIA MMOABEIICHHOTO K HUTH T'py3a OT JUIMHBI
HUTH.

4. WccnegoBaHue 3aBUCUMOCTH MEepHO/ia KOJIeOaHUH MPYKUHHOTO MAasITHUKA OT MacChl TPpy3a.

5. TlpoBepka HE3aBUCUMOCTHU TEpHOJa KONeOAHWI Tpy3a, MOABEIIEHHOTO K HHUTHU, OT MAaCCHI
rpys3a.

6. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD TEpHOAa KOJeOaHWi NMPYKHHHOTO MasTHUKA OT
MAacChI Tpy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MMaJICHHUS.

Pa3nea 10. D1eKTpOMarHuTHoOe MoJie M 3JIEKTPOMATHUTHbIE BOJIHbI.



DIEeKTPOMarHuTHOE MOJie. DJIEKTPOMarHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH.
[IIxana >meKTpoMarHUTHHIX BOJIH. Vcnonb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.
DnekTpoMarouTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIEHOTO Tele(oHa.
Paznen 11. CBeToBbI€ IBJIEHUS.
JIyueBas monens cBeta. Mctounuku cBera. [IpsmonnHeliHoe pacipocTpaHeHue CBETa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaxKeHuUs CBETA.
[Ipenomiienue cBeta. 3akoH mperomieHus cBeTa. [lonHoe BHyTpeHHee OTpa)KEHHE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydeir B ymH3e. OnTHdeckas cuctema (oToarnmapara, MEKPOCKONa U TeJIeCKOIa.
I'ma3 kak ontuyeckas cucteMa. biIM30pyKoCTh U TalTbHO30PKOCTb.
Pasznoxxenue 6emoro cBera B crnekTp. OmnbiTel HproToHa. Cro)eHHE CIEKTpPalbHBIX I[BETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenue n306pakeHuii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienune ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparoieit muH3e.
X0 aydel B pacCeuBaroLIen JINH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
[Ipunuun nevictBus Goroanmnapara, MUKPOCKOTA U TEIECKOTIA.
10 Mopens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenne 6e10r0 CBETa NPH CIIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopuvie pabomsl u onsimol.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOTO JIy4a OT YIJia MaJeHHUS.
2. VI3yueHue XapakTEepUCTUK N300paKEeHHS MPeMETa B IIJIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCUMOCTH YIJIa TPEJIOMJICHHSI CBETOBOTO Jyda OT yIyla TaJCHUS Ha
TPaHUIIE «BO3TYX—CTEKIIO».
4. Tlomyuyenue u300paskeHUH C MOMOIIBI0 COOUPATIOIIEH JTMH3BI.
5. Ompenenenue GOKYyCHOTO PACCTOSHUS U OMTUYECKOM CUITBI COOUPAIOIIEH JTHMH3HBI.
6
7.

CoNoORrWdE

OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
OMBITHI IO BOCTIPHUSITHIO I[BETA MTPEAMETOB MPHU UX HAOIIFOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.
Paznea 12. KBanToBble sIBJIeHHS.
Omnwitel Pezepdopna u mnanerapHas Moaenb atoma. Mopens aroma bopa. HMcnyckanue u
MOTJIOIIEHUE cBETa aTOMOM. KBaHThI. JInHEeHyaThIie CIIEKTPBI.
PannoaktuBHOCTH. Anb(da-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOro sjpa. Hykinonnast
MoJellb aToMHOro sifpa. M3otonsl. PagnoaktuBHble npeBpaiienus. [lepuoa monypacnaga aTOMHBIX
sanep.



SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsSI0BOIO M MAacCOBOTO YMCEN. DHEPIrusi CBSI3U
aTOMHBIX siiep. CBs3b Macchl M 3Hepruu. Peakuuu cuHTe3a W JeneHust saep. VICTOYHUKH 3HEpruu
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS paAOaKTUBHBIX U3JIy4€HUI Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrexTphl U3JIy4eHUS U TOTJIOIIECHHUS.

CrexTpsl pa3aTu4HbIX Ta30B.

CnekTtp Bomopoaa.

Hab6mronenue tpekoB B kamepe Buibcona.

Pabora cuérurika HOHU3UPYIOIUX U3TYYECHUH.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

ok wpdE

Jlabopamopnusie pabomot u onvimel.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB H3ITYUCHHUS.

2. VccnemoBaHuWe TPEKOB: HW3MEPEHHE DJHEPIMHM YaCTHIBI 110 TOPMO3HOMY myTH (TIO

dororpadusam).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOPUTEIIEHO--0000IIAIONUI MOAYNIb MPEAHA3HAYCH JUISI CHUCTEMATHU3AlMH W OOOOIICHHUS
MPEIMETHOTO COJACPKAHMSI W OTbBITA JIEATEIHHOCTH, MPUOOPETEHHOTO TPU HM3YUYEHUH BCETO Kypca
¢bu3MKM, a Takxke IJs MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 5K3aMeHy MO (U3MKe s
o0yuaromuxcsi, BHIOPABIINX ATOT y4EOHBIN MPEIMET.

[Ipn w3ydeHNN NaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHJIBI JICATECIHLHOCTH, HA
OCHOBE KOTOPBIX O00ECIEeYMBACTCS JOCTHIKCHHE MPEIMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4yeHHs, (GopMHpyeTcs eCTECTBEHHOHaydHas TIPaMOTHOCTh: OCBOEHHE HAyYHBIX
METOJIOB UCCJICIOBAHUS SIBICHUM MPUPOJIBI U TEXHUKHU, OBJIA/ICHUE YMEHUSIMH OOBSCHATH (PU3HUECKUE
SIBJICHUsSI, TIPUMCHSISI TIOJMyYeHHBIC 3HAHWS, pelarh 3a7add, B TOM 4HCIE KAuyeCTBEHHBIC H
AKCIIEPUMEHTAIbHBIC.

[IpuHIMIMATBEHO EATETbHOCTHBIA XapaKTep JAaHHOTO pas3felia pealn3yeTcs 3a CY€T TOro, 4To
oOyuaroluecs BBIMONHSIOT 331aHNs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TOJyUYEHHBIX 3HAHWW PACIIO3HABATH W HAYYHO OOBSCHATH (DU3UYECKHE SBIICHUS B
OKpY’KaroIIel IPUpo/Ie U TIOBCETHEBHOM JKU3HH,

WCIONIb30BaTh HAy4dHbIE METOJbl HCCIENIOBaHUS (PU3MYECKHX SBICHUH, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHSTH HAYYHBIC OCHOBBI HaM0O0JIe€ BAXKHBIX JTOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUN, HATIPUMED,
MIPAKTUIECKOTO MCITOIB30BAHMS PA3IMIHBIX UICTOYHHKOB YHEPTHH HA OCHOBE 3aKOHA MIPEBPAIICHHS 1
COXPAaHEHHUS BCEX U3BECTHBIX BHIOB YHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

W3yuenne (u3uky Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs HANpPaBJIEHO HA JIOCTHUIKECHUE

JIMYHOCTHBIX, MCTANTPCAMETHBIX U NPCIMCTHBIX 06pa30BaTCJIBHbIX PE3YyIbTATOB.

B pesynbTrare uzydenus Gu3MKU Ha YpOBHE OCHOBHOIO 00I1ero oOpa3oBaHus y o0Oydarouerocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B YACTHU:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3nUecKoi HayKu;
- IGHHOCTHOE OTHOIIIEHUE K JTOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB,;

2) rpa:KIaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- T'OTOBHOCTb K AKTHMBHOMY Y4YaCTHIO B O6C}’)KII€HI/II/I O6H_I€CTBCHHO S3HAYNUMbIX H 3THYCCKHUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUHN (PHU3HKH;

- OCO3HAHHUEC BaA)KHOCTU MOPAJIbHO--3THUYCCKUX IMPUHIIUIIOB B JCATCIbHOCTHU y‘-IéHOI‘O;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUATHE 3CTETHYECKHX KauecTB (U3MYECKON Hayku: e€ TapMOHUYHOIO IOCTPOCHHS,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HAHME LIEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISAIONIEH KYIbTYpHI;

- pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

- OCO3HaHHE IIEHHOCTH O€30IMacHOro 00pasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTU MpaBUi 0€30MacHOr0 MOBEACHHUS Ha TPAHCIOPTE, Ha JOpOorax, C JIEKTPUUYECKUM H
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHUSAX;

- copMHUPOBAaHHOCTh HaBbIKAa pedIeKCUH, MPU3HAHKME CBOETO IMpaBa Ha OIIMOKY M TAaKOrO JKe
npaBa y JIpyroro 4eJioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTMBHOE y4YacTH€ B pEIIeHWU NPaKTHUECKUX 3adad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHMu3aIiy, TopoJia, Kpas) TEXHOJIOTMYECKON U COIMATbHOW HAMpaBIEHHOCTH, TPEOYIOIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,

- HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYECKOTO BOCITUTAHUSA:

- OpUEHTAIMs Ha MPUMEHeHHe GU3NYECKUX 3HAHUHN NJIS pellleHus 3a7a4d B 00JacTu OKpyKarolen
cpenbl, IMIAaHUPOBAHUS IMOCTYNKOB M OLUEHKM HMX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarouei
Cpenbl;

- OCO3HaHHME TNI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTel UX pPelIeHus;

8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAILHON U MPUPOIHOH CPe/Ibl:

- MOTPEeOHOCTh BO B3aMMOJICHCTBUM TPHU BHIMOJHEHHH HCCIEIOBAHUN U MPOEKTOB (DU3UUYECKOM
HANPaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO JeATEIbHOCTh;

- TOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWM, B TOM uucie GOPMYTUPOBATH HJEH, MOHSTHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHHUSIX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 06macTu pusmku;

- IJJAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUII;

- CTPEMJICHUEC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3H IIPUPOJBI, O6H_IGCTBa 1 DKOHOMHKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUM;



® - OIEHKAa CBOMX JCHCTBUH C YUETOM BIIMSHHS Ha OKPYKAIOUIYIO CPEy, BO3MOKHBIX TJIOOATBHBIX
MOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHS mporpamMmsbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHHs y
oOyuatomierocsi  OyayT  copMUpOBaHbI ~ MeTanpeaMeTHble  Pe3yJabTaThl,  BKJIIOYAIOIINE
M03HABaTENIbHbIE YHUBEpPCaIbHbIE YdeOHbIe ACHCTBHS, KOMMYHUKAaTUBHbBIE YHHUBEpCAJIbHbIE yueOHBIE
JCWCTBUS, pETYISTHBHBIC YHHUBEPCAIbHBIC YUeOHBIC ICHCTBHSL.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BBIIBIIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUMN);

® YCTaHABJIMBaTh CYILECTBEHHbIM NPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUS s OOOOLICHUS U
CpaBHEHMS,

® BBIIBIISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUs B paccMaTpuBaeMbIX (akTaX, IaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

® BBIIBIATH IPUYMHHO--CIIEJICTBEHHBIE CBA3M IIPU H3Yy4YeHUM (U3MYECKUX SBJICHUH U
IIPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIb30BaHUEM JEIYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYMH;

® CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemieHust y4eOHOW (QHU3MUecKo 3amadyd (CpaBHEHHE
HECKOJIbKUX BapUaHTOB  pELIEHUs, BbIOOp Haubosiee MOAXOIALIET0O €  y4ETOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue 1elCTBUS !

®  UCIMOJIb30BaTh BOIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT I10O3HAHMS;

® [POBOJUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PU3NUECKUit
HKCHEPUMEHT, HEOOJIbIIIOE HCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

® OIIEHUMBaThb HA IMPUMEHHMOCTh M JOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYEHHYIO B XOJe
UCCIIEIOBaHMS WJIN DKCIIEPUMEHTA;

® CaMOCTOATENBHO (OPMYIMPOBATH OOOOILIEHHS M BBIBOJABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HaOJI0IeHNUs, OMbITA, UCCIIECI0BAHMS;

® [IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3UUYECKUX IPOLIECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® [pPUMEHATh pa3IMYHBIE METO/bl, WHCTPYMEHTBHl M 3alpochl INpH MOHCKE M O0TOOpe
MH(}OPMAaLIMK WIN JAaHHBIX C YUETOM IMPEATIOKEHHON yueOHOoM (pru3nueckoi 3a1auu;

® aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BHUIOB
1 (hopM Ipe/ICTaBICHNUS;

® CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMy MpelacTaBieHHUs HHPOpPMAILUMH U
WJUTIOCTPUPOBATH PElIaeMble 3aJ]a4l HECIOKHBIMU CXEMaMH, JuarpaMmMaMu, HHOHM rpadukoit
U UX KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

e B XxoJie 00CYX/IeHUsI y4eOHOro Marepuaia, pe3yabTaToB Ja00opaTOpPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbI U BBICKAa3bIBaTh U/IEU, HALIEJICHHbIE Ha
pelleHre 3aauy 1 NoJiiepKaHue 01arokenareaIbHOCTH OOLEHUS;

® CONOCTAaBJIATh CBOU CYXACHMSI C CYXACHUSIMH JPYTUX YYaCTHUKOB JUAJIOra, OOHApyKUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



e NyOJIMYHO MPEJCTABIATH PE3YJIBTAThl BHIMOJHEHHOTO (PU3MUECKOTO OMBITAa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

e T[IOHUMAaTh U HUCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAILHON pabOTHI TpH
peleHIH KOHKPETHON (PU3NYECKO TPOOIIeMbl;

® [IpUHUMATh LEJIM COBMECTHOM JEATEIIbHOCTH, OpPraHU30BbIBaTh JEUCTBUS 110 €€
JOCTHXKEHHIO: PACIPEACISATh POJH, OOCYXKIATh MPOLECChl M PE3YJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

® BBINOJHATH CBOIO YacTh pabOTBI, JOCTUTAas KAueCTBEHHOIO pe3yibTara IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHHUPYS CBOU JACHCTBHUSA C APYTUMHU WICHAMHA KOMaH/IbI,

® OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMK TPOIYKT IO KPUTEPHSAM, CAMOCTOSTEIBHO
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JelCTBUA

Camoopranmszaums:

® BBIIBIIATH NPOOJEMBI B KM3HEHHBIX M Y4eOHBIX CHUTyalUsX, TPeOyOLUX A pEeLIeHus
(bu3nYecKuxX 3HaHUM;

® OpHUEHTHUPOBATHCS B PA3IMUYHBIX IMOAXO0JAX MPUHATHS pelleHul (MHAUBUIYaIbHOE, IPUHATHE
peleHus B IpyIe, IPUHATHE pellieHu rpymnmnoil);

® CaMOCTOSITENIbHO COCTaBIIATh QITOPUTM pelIeHus (U3MYecKoM 3aJaud WM IUIaHa
UCCIIEIOBaHUsI C YYETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpe/jaraéMble BApUAHThI PELLICHUMN;

e jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IJMOIHOHAJIbHBIH HHTEJIEKT:

e J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJ1aH €€ N3MEHEHNUS;

e OOBACHATH NPUYMHBI JOCTMOXKEHUS (HEAOCTHXKEHMs) Ppe3yJbTaToOB JEATENbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, U3MEHUBUIMXCSA CUTYallMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTh ce0sl HA MECTO JIPYroro 4ejJoBeKa B XOJ€ CIOpa UM JUCKYCCUU Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYToOro;

® [IpU3HAaBaTh CBOE MPABO Ha OUIMOKY MpHU peHIeHUH (PU3HMUECKUX 3a/1a4 UM B YTBEPXKJIECHUSAX
Ha Hay4YHBIE TEMBI U TAKOE XKE MPaABO IPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koniy oOyuenus B 7 kjacce NpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

o HCIIOJIb30BaTh MOHATHA: (DU3MUECKHE W XUMHUYECKHE SIBICHUS, HAOJIOJIEHUE, SKCIIEPUMEHT,
MOJieTb, THIIOTE3a, EAMHMIBI (U3MYECKHX BEIUYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS
BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHW4YecKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIUHENHOE), TPAeKTOpHs, paBHOJEHCTBYIOmMas cuia, aegopmanus (ymnpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAOIINECS COCY/IBI;

o pasnuyath siBieHUs (Aup@dys3us, TEmaoBoe ABMKEHHE YAacTHIl BEIIECTBa, PAaBHOMEPHOE
NBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, MHEpPLUs, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX TEI C



3aKpEMIEHHON OChIO BpallleHUs, Nepegadya JIaBiICHUS TBEPABIMU TEJIaMH, JKUIKOCTSIMH M Ta3aMu,
aTMOC(pepHOE JaBJI€HUE, IUIABAaHUE TeJl, NPEBPAILCHUs] MEXAaHMYECKOW 3HEpPruu) MO ONHMCAHUI0 UX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (GU3NYECKOE SBIICHUE;

o pacrio3HaBaTh IMPOSBICHUE U3YYEHHbIX (PU3MUYECKUX SIBICHUN B OKPY)KAIOLIEM MHUpPE, B TOM
yrcie (GU3NYECKHe SBJICHUS B IPUPOJIE: MPUMEPHI JBIXKEHUS C PAa3IUYHBIMU CKOPOCTSIMH B JKUBOU U
HEXHUBOU NPUPOE, NEHCTBUE CUJIBI TPEHUS B IPUPOJIE M TEXHUKE, BIMSIHAE aTMOC(HEPHOTO JaBICHUS
Ha HMBOW OpraHM3M, IUIaBaHUE PbIO, PbIUary B TEJIE YEJIOBEKA, IIPU 3TOM MEPEBOJUTH IMPAKTUYECKYIO
3aJauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (GU3UUECKUX SBICHUM;

o ONKCBHIBATh HU3YyYCHHbIE CBOICTBA Tel M (PU3UYECKUE SBJICHUS, HCHOJIb3yd (u3nUyecKue
BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEHAS CKOPOCThb, CHJIA
YIPYTrOCTH, CUJIa TSKECTH, BEC Teja, CUja TPEHUs, JAaBiieHue (TBEPAOro Tena, XUAKOCTH, Iasa),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYeCKas paboTa, MOIHOCTh, TIEYO CHIIBI, MOMEHT CHIIbI, KOO UIIHESHT
IIOJIE3HOT0 JECWCTBUS MEXAHM3MOB, KHHETHMYECKas M IIOTEHUUAJIbHAs SHEpPrus), NpU ONHCAHUU
IIPAaBUIIBHO TPAKTOBATh (PM3UUECKUN CMBICI HMCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYEHMS U €IUHUIIBI
(Gu3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIME MAHHYIO (H3MUECKYI0O BEIMYUHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH TPAPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEITHYNH;

o XapaKTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS M IPOLECCHI, HCIONB3YS IpaBHiIa
CIIOKEHMs cuil (BAOJb OAHOW MpsMOM), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecHsl pblyara (0Ji0Ka), «30JI0TO€ IMPABUIO» MEXAHUKH, 3aKOH COXPAHEHUsS MeXaHUYECKOH
SHEpIuH, MpH TOM JlaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYECKOe
BBIPAKECHHUE;

o OOBSICHATh (PU3MUECKHUE SIBIECHUS, MPOLIECCHl U CBOICTBA Ted, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh HPUYMHHO--CIICJCTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE M3 |—2 JOrMYECKHX IIAroB ¢ OMopor Ha 1—2 M3y4YeHHBIX CBOHCTBA (PM3NIECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemaTs pacy€THble 3a7a4d B 1—2 NEHCTBHS, MCIIOJB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJjaud 3allUChIBaTh KpaTKOEe YCIOBUE,
MOJICTaBIATh (PU3UYECKUE BEIMYMHBI B (DOPMYNBI M MPOBOAMTH PAcCUEThl, HAXOJIUTH CIpPABOYHBIE
JaHHbIE, HEOOXOAMMBIE I PELIEHUS 3a/1ay, OLEHUBATh PEAIMCTUYHOCTH MOIYYEHHON (PU3NYECKON
BEJIMYMHBI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh NMPHU MOMOLIM (PU3UYECKHX METOAOB, B
ONMCAaHUM MCCIIEJOBAHUS BBIACIATh IMPOBEpPsAEMOE MpeNNnojokKeHne (TUIoTe3y), pasziauyaTb |
MHTEPIPETHUPOBATH MOJYYSHHBIH pe3yabTaT, HaX0AUTh OLUIMOKH B X0JI€ OIBITA, JIe1aTh BBIBOBI IO €r0
pe3yibraTam;

o IPOBOJUTH OIBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SBICHUN WM (PU3UUYECKUX CBOWCTB TeI:
(dbopMynMpoBaTh IMpOBEpPSEMbIE MPEANOJOXKEHUS, COOUpaTh YCTAaHOBKY W3 IMPEUIOKEHHOIO
000py10BaHus, 3aIIUCHIBATH XO/JI OIBbITa U (POPMYJIUPOBATH BHIBOJIBI,

o BBIMOJHATh NpPSIMbIE U3MEPEHMsI pPACCTOSIHMS, BPEMEHH, Macchl Tena, 00bEMa, CHUIBl U
TEMIIEpPAaTypbl C HUCIOJb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NpUOOPOB, 3aMUCHIBATH IMOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

° MPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIWYUHBI OT JAPYrod C
UCMOJb30BAHUEM TPSMBIX H3MEpEeHUH (3aBUCHUMOCTU IyTH PaBHOMEPHO JABIKYIIETocs Tela OT
BpEMEHHM JBW)KEHMSI Tella, CHUJIbl TPEHUS CKOJBXKEHHMs OT Beca Tejla, KadecTBa 0oOpaOOTKU
MOBEPXHOCTEH TN W HE3aBHUCHUMOCTH CHJIbI TPEHHsS] OT IUIOIIAJM CONPUKOCHOBEHHS TEJ, CHJIBI
YIPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHOW YacTH Tena U
OT IUIOTHOCTH HJKOCTH, €€ HEe3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT IJIyOWHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO, YCIOBUM IUIaBaHUS TeJ, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acCTBOBAaTh B
IUIAaHUPOBAHUM Y4EOHOIO HCCieOBaHUs, COOMpPAaTh YCTAHOBKY M BBINOJHATH HU3MEPEHUS, CIEys



MIPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yabTaThl MOJyYEHHON 3aBUCMOCTH (PU3UYECKUX BEIIMYHMH B
BUJIE NIPEUIOKEHHBIX TAOJIUIl U TPapUKOB, A€IaTh BBIBOABI 110 PE3yJIbTaTaM UCCIEI0BaHMS;

o NPOBOJUTH KOCBEHHBIE M3MEPEHHUsI (PU3MUYECKUX BEIMYMH (TIOTHOCTH BEIIECTBA KHUJKOCTH H
TBEPJIOrO TeJla, CUJIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3yXa, BBITAIKUBAIOILAS CHUJIA, ACHCTBYIOIIAS
Ha TIOTPYKEHHOE B >KUIKOCTH TENO, KOI(P(QUIMEHT MOJE3HOrO JCHCTBUS MPOCTHIX MEXAaHU3MOB),
cliefysl TMPeAsIOKEHHONM MHCTPYKIUH: MPH BBHIIOJIHEHUH H3MEPEHHH COOMpPATh AKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBIYMCIIATH 3HAYEHUE CKOMOW BEITMUYMHBI;

o coOITIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a00opaTOpHBIM 000pYIOBaHUEM;

o yKa3bIBaTh NPUHIUIMBI JEHCTBHUS NPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOINAIONIMECS COCYAbI, OapoMeTp, pbluar, IMOABIKHBIH W HEMOJIBM)KHBIM OJIOK,
HaKJIOHHAs IIIOCKOCTh;

o XapaKkTepU30BaTh HMPUHIMIBI ACWCTBUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX omnucaHus (B TOM 4YMCIe: MONIIMIHUKH, YCTPOHCTBO BOJOIPOBOJA, I'MIPABINYECKUN
IIpecC, MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), MCIOJIb3ysl 3HaHMS O CBOMCTBAX
(bU3NYECKUX SIBICHUH U HEOOXOIMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o IPUBOAUTH MPUMEPHI (HAXOIUTh MHPOPMALMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(Gu3MYECKUX 3HAHWN B MOBCEIHEBHOW JKM3HH I OOecrieueHus: 0€30MacHOCTH IMPHU OOpaICHUH C
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpPAaHEHMs 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKaIOLIeH cpene;

o OCYILECTBIIATh OTOOP MCTOYHMKOB MH(popMauuu B MHTepHETEe B COOTBETCTBUM C 3aJJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHMsI Pa3IMYHbIX MCTOYHHUKOB
BBIJICJIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM;

o UCMOJIb30BaTh MPU BBIIOJHEHUH Y4YEOHBIX 3aJaHUA Hay4yHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3NIECKOTO COEpIKaHUs, CIIPABOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BiIageTb mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

° co31aBaTh COOCTBCHHBIC KpAaTKHE THCHBMECHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE 2-3
HCTOYHUKOB HMH(OpPMALUU (PU3HUECKOTO COJACpX aHHsA, B TOM YHUCIE MYyOJMYHO JenaTh KpaTKue
COOOIIEHHUs 0 pe3yiIbTaTax MPOEKTOB UM YU€OHBIX UCCIIEAOBAHUM, IPU ITOM IT'PAMOTHO HCIIOJIb30BaTh
W3YyYEHHBIN MOHATHHHBIN ammapar Kypca pU3UKH, COPOBOXKIATh BRICTYILICHHE MTPE3CHTAIHEH;

. IPY BBIMOJHEHUH Y4€OHBIX MPOEKTOB M MCCIEIOBAHUHN PacHpeeNsiTh 00s3aHHOCTH B TPYIIIE B
COOTBETCTBUH C TIOCTaBJICHHBIMHU 3aJ[auaMH, CIEJNUThH 32 BBHIOJHEHHWEM IUIaHA NEHCTBUH, aJIeKBATHO
OLIEHUBATh COOCTBEHHBIH BKIJIQJA B JCATEIBHOCTh TPYIIBI, BBICTPAWBATH KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K xoHuy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

. UCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBAa, KPHUCTALUTMYECKHE M aMOp(HBIE Tela, HACBIIICHHBIA U
HEHACHIIEHHBIH Map, BIAXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSSI SHEPTHsl, TETUIOBOM JIBUTATEINb,
AJIEMEHTAPHBIN  AJIEKTPUUYECKUIM 3apsil, DJEKTPUYECKOE TI0Je, NPOBOJHUKH U  JTUDIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKHI TOK, MAarHUTHOE T0JIE;

o pa3nnyath SBJIEHHS (TEIUIOBOE pacUIMpEHHE U cxKaTHe, TeIIonepeiaya, TemIoBoe PaBHOBECHE,
CMayMBaHMe, KalWUISPHbIE SBJICHUS, HCIApeHHE, KOHJEHCAlMs, IUIaBJICHHe, KPUCTAJUIN3ALUSI
(oTBepneBaHME), KUIEHHe, Terulonepenadya  (TEIIONPOBOJHOCTb, KOHBEKLHS, HU3JIy4YeHHE),
AJIEKTPHU3AIHS TEJ, B3aUMOICHCTBUE 3apsI/IOB, IEHCTBHS AIIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICHCTBHE MarHUTOB, JIEHCTBME MarHUTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIE€KTPOMAarHUTHAas
MHAYKIHS) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(bu3nuecKoe sIBICHUE;

o pacrio3HaBaTh IMPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUN B OKPY)KAIOLIEM MHpPE, B TOM
gyrcie (pu3nuecKue SIBICHHS B TNPHPOJE: TOBEPXHOCTHOE HATHKCHHE W KalMUISIPHBIC SBICHHUS B



npUpoJe, KpUCTaIbl B mpupoae, u3inydeHue ConHIa, 3aMep3aHHe BOJOEMOB, MOpPCKUE OpH3HI,
o0pa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, IEKTPUYECKUE SIBICHUS B aTMoc(epe, IEKTPUYECTBO
KHBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apei MoI0CcoB, pojib MArHUTHOTO HOJIS AJIs AKU3HHU Ha
3emiie, MOJIIPHOE CHUSHHE, MPH 3TOM IMEPEBOJUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICIATH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBIICHUM;

o OINKCHIBATh W3yYCHHbIE CBOIMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3yd (u3HyecKue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSISI 3HEPrusi, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh
BEIIIECTBA, y/A€bHAs TEIUIOTA IUIABIEHMA, yJelbHas TEIUloTa napooOpa3oBaHUs, ylelbHas TelioTa
CrOpaHusi TOIUIMBA, KOX(PQHUIMEHT TMOJE3HOrO JEHCTBUA TEIUIOBOM MAIIMHBI, OTHOCUTEIIbHAsS
BJIQXKHOCTb BO3]1yXa, 3JIEKTPUUECKUN 3apsijl, CUJIAa TOKA, SJIEKTPUUECKOE HAIIPSDKEHUE, COIIPOTUBIICHNE
MIPOBOJIHUKA, YAETHHOE COIPOTHBIICEHUE BEIIECTBA, padOTa U MOUIHOCTH JEKTPUUYECKOTO TOKA), MPU
ONMCaHUM TPABWIBHO TPAKTOBAaTh (DPU3MUECKUI CMBICI MCIOJb3YEMbIX BEJIMYMH, OOO3HAUCHHS U
eMHULB! (PU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIb, CBSA3bIBAIOIIUE JaHHYIO (PU3HMUECKYIO BETUYUHY
C IPYTMMH BETUYMHAMH, CTPOUTD T'papUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;

o XapakTepu3oBaTh CBOMCTBA TeJs, (U3NYECKHUE SIBJICHUS U IPOLIECCHI, UCIONIb3Yys OCHOBHbBIE
MIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKONH TEOpUU CTPOEHHUS BELIECTBA, IMPUHIUI CYNEPIO3ULUU
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa ajs ydacTKa LEeMH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €T0 MATEMAaTUUYECKOE BBIPAKEHUE;

o OO0BSCHATh (hPU3MYECKHE IPOLECChl U CBOICTBA TeNl, B TOM 4YMCJIE€ U B KOHTEKCTE CUTYaIUi
[IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BBbISIBIATh MPUYMHHO-CIICACTBEHHbIE CBS3H, CTPOUTH
00BbsicHeHUE U3 |—2 JIOTHUECKUX IIAroB ¢ OMOpPOi Ha 1—2 M3y4eHHBIX CBOIMCTBA (PU3MUECKUX SIBIICHHH,
(bU3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

o pemaTs pacy€THbIe 3a7a4dl B 2—3 NEHCTBHS, MCIIOJB3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIINE
¢u3nyeckre BeIMYMHbBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alUChIBaTh KPaTKOE yCIOBUE, BBIABIATD
HE/OCTAaTOK JAHHBIX JJIS pELIeHMs 3a/a4yd, BbIOMpaTh 3aKOHbI M (OPMYIbl, HEOOXOOUMBbIE s €€
pellieHns, MPOBOAUTh pacdy€Thl M CpaBHMUBATh IOJIYYEHHOE 3HAaYeHUE (U3NYECKON BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;

o pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh IMPH IMOMOLIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEN0BAaHUS, BBIIEIATH IPOBEPSAEMOE IPEANOIOKEHHE, OLIEHUBAThH
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIIEOBAHMS, JIEJIaTh BBIBOJIBL;

o IPOBOAMTH ONBITHI MO HAOMIOJEHUIO (PU3MUECKUX SIBJICHUM WM (U3NYECKUX CBOMCTB Tell
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBAHHWS W HarpeBaHWsl INpU M3JIYYEHHH OT IBeTa H3JIydarouled (IOTJIomaonieil)
MTOBEPXHOCTH, CKOPOCTh HUCIAPEHMSI BOJBI OT TEMIIEPATYpPhl KUIAKOCTH M IUIOMIA U €€ MOBEPXHOCTH,
JJIEKTpU3alMs TeJl M B3aUMOJEHCTBUE DJIEKTPUUECKHUX 3apsA70B, B3aUMOJEHCTBUE IIOCTOSIHHBIX
MarHuToB, BU3yaJIM3all¥isi MArHUTHBIX TOJIEW MTOCTOSIHHBIX MarHUTOB, IEMCTBUSI MarHUTHOTO IOJISI HA
MIPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMAarHumTa, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOTO TOKA):
(dbopMynupoBaTh IMpOBEpAEMble MPEANOJIOKEHUsI, COOUPAaTh YCTAHOBKY U3 MPEAJIOKEHHOIO
000pyZI0BaHUSs, OMKMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOABI;

o BBIMOJHATh MPSAMbIE U3MEPEHUsl TeMIepaTypbl, OTHOCUTEIBHON BIAXKHOCTU BO31yXa, CHJIIBI
TOKa, HANpPSDKEHUS C MCHOJb30BAHWEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

o OPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTH OIHOM (U3UYECKON BEMTMYMHBI OT JpYroil c
UCIOJIb30BAHUEM TPSAMBIX W3MEPEHUH (3aBUCUMOCTh CONPOTHUBICHHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOU[AIA TONEPEYHOro CEYEHMsI M YIENbHOTO CONPOTUBIIEHUS BELIECTBA MPOBOJHUKA, CHUJIbI TOKa,
UIYHIero yepe3 MPOBOJHUK, OT HANpsKEHUS HAa MPOBOJHMKE, MCCIENOBAaHHE IMOCIEAOBATEIBLHOTO U
NapajyieIbHOTO COeIMHEHUH MPOBOJHHUKOB): IUIAHUPOBATh MCCIEOBaHUE, COOMpPATh YCTAaHOBKY M



BBITIOJIHATh HM3MEPEHUs, CIenys NPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IOJYYCHHOU
3aBHCUMOCTH B BHJIE TaOJHUI] U TPapHUKOB, JeTaTh BEIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHHS,

o IPOBO/INTh KOCBEHHBIC U3MEPECHUS (PU3NYECKUX BEIHYMH (yIelbHas TEIUIOEMKOCTh BELIECTBA,
COIPOTHBIICHUE MPOBOJIHMKA, padOTa ¥ MOIIHOCTh AJICKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPECHHUS,
cOOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys INPEIUIOKCHHONH WHCTPYKIMU, U BBIYUCIATH
3HAYCHHE BEJIUYMHbI;

o coOJIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

o XapaKTepU30BaTh MPUHIIMIIBI JACUCTBUS W3YUYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OIOpPOM Ha WX OMMCaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBasi TypOHHa,
aMIIepMETP, BOJIETMETpP, CUETYUK DIICKTPUYECKOW DHEPrHH, ODIICKTPOOCBETHTEIBHBIC MPUOOPHI,
HarpeBaTelIbHbBIC AIIEKTPONPUOOPHI (PUMEPHI), AIEKTPHUUECKUE IMPEIOXPAHUTEIH, JICKTPOMArHHT,
AJIEKTPOJBHUraTeNlb MOCTOSSHHOTO TOKA), WUCIOJB3ysS 3HAHHUA O CBOWMCTBaX (PU3MYECKHUX SIBICHUH W
HeoOxoIMMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHMCTBA W M3MEPHUTEIbHBIC MPUOOPHI MO CXEMaM M
CXEMAaTHUYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETP, TEPMOC, MCHXPOMETP, TMTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHMs, OJJICKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI JJICKTPHUSCKHX IIereill ¢
MOCJICIOBATEIbHBIM M TapajUICIIbHBIM COCIIMHECHHEM JJIEMEHTOB, pasifuasi yCJIOBHbIC 0003HAUYCHUS
AJIEMEHTOB JICKTPUYCCKHX IICTICH;

o NPUBOJIUTH MTPUMEPHI (HAXOIUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOJIb30BAHHS
(u3MYECKUX 3HAHWN B IMOBCEIHEBHOW JKM3HH I OOecreueHus: 0€30MacHOCTH IMPHU OOpaICHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHCHHS 3I0POBbS M COOJIIOACHUS HOPM
IKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH Cpe/ie;

o OCYIICCTBIIATh TMMOMCK HWH(OpMAIMU (PHU3MYECKOT0 cojepkanus B MHTepHeTe, Ha OCHOBE
UMECIOIINXCS 3HAHUA M TYTEM CpPaBHEHHsS JOIOJIHHUTEIBHBIX HMCTOYHHKOB BBLICISATH MH(POPMAIIHIO,
KOTOpast SIBISETCS NPOTHBOPEYMBOM HITH MOXKET ObITh HEIOCTOBEPHOIA;

o UCITIOJIB30BaTh MPU BBINIOJHCHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIONYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CONepKaHUs, CIPAaBOYHBIE MaTepUallbl, pecypchl ceTd MHTepHeT, BIaneTh npuéMamu
KOHCIICKTHPOBAHMS TEKCTa, MPeoOpa3oBaHusi MHPOPMAIMU M3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO371aBaTh COOCTBEHHBIC MMMCHMEHHBIC U KPATKUE YCTHBIE COOOIEHHsI, 00001as HHPpOpMaIIHIO
U3 HECKOJBKUX HCTOYHHMKOB (PU3MYECKOTO COJICPKAHHS, B TOM YHCIE IMYOJIUYHO MPEICTaBIISATH
pe3yNbTaThl MPOEKTHON WIJIM MCCIIEOBATENLCKON NESTENbHOCTH, PH 3TOM I'PaMOTHO HCIIOJIB30BaTh
M3y4YCHHBIN TIOHSATUITHBIN anmapaT Kypca (U3HKH, COTPOBOXKIATh BBICTYIUICHHE TIPE3CHTAINEH;

o IPY BBIMOJHEHUH YIEOHBIX MPOSKTOB U MCCIIEIOBAHUI (DU3NUSCKHUX MPOIIECCOB PACHIPEACIIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 337[a4aMy, CIICJUTH 32 BBITOJIHEHUEM TUIaHa
JEUCTBUI M KOPPEKTUPOBATH €T0, aJeKBATHO OLICHUBATh COOCTBEHHBIH BKJIA]] B JICATEIILHOCTD IPYIIIIHI,
BBICTPANBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBIISISI TOTOBHOCTD pa3peniath KOHQINKTHI.

K konmy oOy4deHust B 9 KJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
cOPMHUPOBAHHOCTH y O0YJAIOIINXCS YMEHHH:

o UCIIONIb30BAaTh  IOHATHS:  CHCTeMa  OTc4Yéra, MarTepualbHas  TOYKa,  TPACKTOPHS,
OTHOCHTEIBHOCTh MEXaHHYECKOTO JBIDKeHHUs, nedopmanms (ympyras, IUIaCTHYECKas), TpPEHHE,
[IEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPETrPy3KH, LIEHTP TSKECTH, aOCOIOTHO TBEPIOE
TENIO0, UEHTP TSHKECTH TBEPAOTO Teja, PaBHOBECHE, MEXaHUYECKHE KOJIOaHWss W BOJHBI, 3BYK,
UH(pa3ByK ¥ yJIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJHBI, IIKaJa JJIEKTPOMAarHUTHBIX BOJIH, CBET,
OJM30PYKOCTh W JalIbHO30PKOCTh, CIEKTPhI MCIYCKAaHHMs M TOTJOIIeHHs, anb(da-, Oera- u ramma-
U3JTyYeHHSI, H30TOIIbI, SJCPHAst SHEPreTHKA,;

o pa3nuuath sIBICHHsS (PaBHOMEpHOE UM  HEPaBHOMEPHOE MpPSMOJMHEHHOE JBIIKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE, CBOOOTHOE MajICHHE TeJl, PABHOMEPHOE JBHKCHHUE IO
OKPYXKHOCTH, B3aUMOJICHCTBHE TEJI, PEaKTHBHOE JIBUXKEHUE, KoJjieOaTebHOE JIBUKECHHUE (3aTyXarolue
U BBIHY)KJCHHBIE KOJIeOaHMs), PE30HAHC, BOJIHOBOE JBWKEHHE, OTPAKEHHE 3BYKa, MPSIMOJIHHEHHOE



pacnpoCTpaHEHUE, OTPAKEHUE U IIPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasnoxeHue Oenoro CBeTa B CHEKTP M CJIOXKEHHWE CIHEKTPAJbHBIX I[BETOB, AUCHEPCUS CBETA,
€CTECTBEHHAs PaJInOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHUATOr0 CIEKTPa U3Iy4YEHUs ) 110 OMUCAHUIO UX
XapaKTepHBIX CBOIMCTB U HA OCHOBE OIMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBIICHUE;

o pacrio3HaBaTh IPOSIBICHUE M3YYCHHBIX (PM3MYECKUX SIBICHUH B OKpYXarolleM Mupe (B TOM
yrcie pu3nuecKue sIBICHUS B IPUPO/Ie: MPUIMBHI U OTJIMBBI, IBMKEeHUE MaHeT CONHEYHOH CUCTEMBI,
pPEaKTUBHOE [JBW)KEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE,
celicMUYeCKHe BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKUE SBICHHUS B NPHUPOJE, OHOIOrHYecKoe
NeWCTBUE  BUAMMOTO, YAbTPAa(UOJIETOBOTO M  PEHTTCHOBCKOTO  M3JIyYEHHH, eCTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJMOAKTHBHOE H3Iy4YE€HHUE NPUPOIHBIX MHUHEPAJIOB,
NeMCTBUE PAIMOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M UeJOBeKa), IPU 3TOM IEPEBOAUTH IPAKTHUECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBONCTBA (IPU3HAKK) QU3UUECKUX SBICHUM;

o ONKCHIBATh M3yYCHHbIC CBOMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3yd (u3HyecKue
BEIMYMHBI (CpelHAs M MIHOBEHHas CKOPOCTb Tejla IpPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
IIepeMEIIEHHE, MyTh, YIJIOBas CKOPOCThb, CHJIA TPEHUs, CUJIA YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
CcBOOOJHOrO MaJCHUS, BEC TEJa, UMIYJbC TeJla, UMIYJIbC CHJIbI, MEXaHUYECKasi paboTa U MOLIHOCTbD,
NOTEHIMAJIbHAsl SHEPrusl Teja, IMOAHATOrO HaJ| MOBEPXHOCTBIO 3E€MJIM, IMOTEHLHUAJIbHAs 3HEPrus
CKaTOW NPYKUHBI, KUHETUYECKas HHEprus, MOJHas MEXaHUYecKas 3HEeprusi, Mepuoj U YacToTa
KojeOaHui, JAIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOpPOCTb CBETa, I0OKa3aTellb
MPEJIOMIICHHUSI CpeJbl), MPH ONMCAHWM TPABHIIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOIb3yEeMBIX
BEIMYMH, 0003HAUYEHUS M EIUHMLBI (U3MUECKUX BEJIUYUH, HAXOAUTh (HOPMYJbI, CBSI3bIBAIOILUE
JAHHYIO (PU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpapUKd H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

o XapakTepu3oBaTh CBOWCTBA TeJl, (U3WYECKUE SBJIEHHS M HPOLECCHl, HCIOJIb3ys 3aKOH
COXPAHEHHUs DSHEPruu, 3aKOH BCEMUPHOTO TSITOTEHMsI, NPUHIUI CYNEPHO3ULHUHU CHUJI, HPUHLIUI
OTHOCUTENbHOCTU ['anmiies, 3akoHbl HblOTOHA, 3aKOH COXPAaHEHHUs MMIIYJIbCa, 3aKOHBI OTPAXKEHUs U
IIPEJIOMIIEHUS] CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MACCOBOIO YMCEI NPHU SAEPHBIX PEAKLUsX,
IIPU ATOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATh €M0 MAaTEMaTHUECKOE BbIPAKEHUE;

o OOBSICHATh (PU3MYECKHE MPOLECChl M CBOICTBA TeJ, B TOM YHCIE€ M B KOHTEKCTE€ CHUTyalUi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUYUHHO--CIECICTBEHHBIE CBS3H, CTPOMTH
00BsICHEHHE U3 2—3 JOTMYECKUX LIAroB ¢ OMOPOH Ha 2—3 M3yYEHHBIX CBOMCTBA (U3NUYECKUX SIBJICHUH,
(u3MYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

. pemath pacuéTHbIE 3a/1a4M (OMMPAIOILIMECS HAa CUCTEMY U3 2—3 ypaBHEHUM ), UCIIONb3Ysl 3aKOHBI
1 GopMyJbl, CBsI3bIBatONINE (PU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3ajjaul 3allUChIBATh
KpaTKO€ yCJOBHUE, BBIABIATh HEJOCTAIOIINE WM N30BITOYHbIE TaHHBIE, BHIOUPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOAUMBIE Ul pElIeHHs], MPOBOAUTh PACUETHI M OLEHMBATH PEATMCTUYHOCTH IOJyYEHHOIO
3HaYeHUs! PU3NYECKON BETUUMHBI;

o pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IMPHU MOMOIIM (PU3HMUECKUX METOJOB,
UCIIONIb3YSl OINKCAaHUE MCCIEAOBAaHUS, BBIICIATH IPOBEPSAEMOE MPEANOIOKEHHE, OLICHUBAThH
IIPaBWJIBHOCTB MOPsJIKa IPOBEJEHUS UCCIIEI0BAaHUs, J€NaTh BbIBOJbI, HHTEPIIPETUPOBATh PE3YJIbTaThI
HaAOJIOCHUH U OIBITOB;

o IPOBOJUTH OMBITHl MO HAOIIOAECHUIO (U3MUECKUX SIBICHUH WM (PU3NYECKUX CBOWCTB Tel
(u3y4eHue BTOporo 3akoHa HploToHa, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCUMOCTD Neproia KojiebaH ui
MPYXUHHOTO MasTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT aMILIUTYIbI
MaJIbIX KoJIeOaHUH, MPSIMOJIMHENHOE PAaclpOCTpPaHEHHE CBETA, pa3jloKeHHe OeNoro cBera B CIEKTD,
U3yuyeHHe CBOMCTB HM300paKeHHs B IUIOCKOM 3epKaje M CBOMCTB H300pakeHHs IpeaMeTa B
cobuparoriel T1MH3e, HaOIIOJeHHE CIJIOUIHBIX U JTMHEWYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY H3 H30BITOYHOrO HaOopa OOOpYyHOBaHUS, ONUCHIBATH XOJ ONBITa U €ro
pe3ynbTaThl, (GOPMYJIUPOBATh BHIBOJIBI;



o HPOBOANUTH MPHU HEOOXOANMOCTH CEpPHIO NMPSMBIX W3MEPEHHH, ONpEAeysisi CpeAHee 3HaYeHHUe
u3MepsieMoi Benmu4rHbI ((POKYyCHOE paccTosiHHE coOMparomei JIMH3bI), 000CHOBBIBATH BBIOOP criocoda
U3MEPEeHUS (M3MEPUTEITHHOTO MPUOopa);

o NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYUH C MCIOJIB30BAHUEM IPSIMBIX
U3MEpeHHUH (3aBUCHMOCTh ITyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JBIKCHHUH 0€3 HadalbHON
CKOpOCTH, TepHoja KoJeOaHUH MaTeMaTH4ecKoro MasTHHKAa OT JUIMHBI HUTH, 3aBHCUMOCTH YTIja
OTPaXEHHsI CBETAa OT YyIJla MaJeHUs W yIJIa TPeTOMIICHHS OT YIia NaJeHHs): IJIaHHPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (DUKCHPOBATh pE3yAbTAaThl IOJy4YECHHON
3aBUCHMOCTH (PM3MYECKUX BEJIMYMH B BHJC TaONWIl M rpadHKOB, JIeJaTh BBIBOABI IO PE3yJIbTaTaM
UCCIIeIOBaHMS,;

o IPOBOANTH KOCBEHHBIE M3MEPEHUS (DU3NYECKUX BEIWYHMH (CPEIHSSI CKOPOCTh M YCKOPCHHE
TeJla TPH PABHOYCKOPEHHOM JIBWKCHUH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, JKECTKOCTh MPYKHUHBI,
KOX(QQHUIMEHT TpPEHUs CKOJBXKEHHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacToTa M IEPUOJ
KoJIe0aHUH MaTEeMaTU4YeCKOro M MPYKUHHOTO MasTHHKOB, ONTHYECKAas CHJIa COOMpAromied JMH3BI,
pPagroaKTHBHBIA ()OH): IUIAHMPOBATh H3MEPEHHs, COOMPATh SKCIEPHUMEHTAJIBHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHS, CIIEAYs TNPEIUIOKEHHONM HHCTPYKLUH, BBIYUCIATH 3HAYCHUE BEITUYUHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM ITOTPEITHOCTH H3MEPEHHIA;

o COOJTI01aTh MPAaBMIIA TEXHUKU 0€30MacCHOCTHU MPH padoTe ¢ 1abopaTopHBIM 000pyI0BaHHEM;

o pa3nuyaTh OCHOBHBIC NPU3HAKH HM3YYEHHBIX (H3MYECKUX MOJENEH: MaTepHanbHas TOYKa,
a0COMOTHO TBEPAOE TENO, TOYCUHBIH MCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A, IUIAHETapHAs MOJENb
aToMma, HyKJIOHHAsl MOZIeJTb aTOMHOTO sI/Ipa;

o XapaKTepU30BaTh MPUHIMIIBI JACWCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIIOpPOH Ha WX OMHCAaHUs (B TOM YHCIIE: CIHIOMETp, JaTYUKH MOJIOKEHHS, PACCTOSHUS U YCKOPEHUS,
pakera, 9XO0JIOT, OYKH, MEpUCKON, (oToammapar, ONTHYECKHE CBETOBOABI, CHEKTPOCKOI, J03UMETP,
Kamepa BwibcoHa), HWCIONB3ys 3HAHUS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

. UCMOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPHUTENBHBIX TPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB NMPHU PEIICHUH Y4eOHO--TTPaKTHYECKUX
3a]a4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHHS M300pakeHH B INIOCKOM 3€pKaie M cCOOMpAroIIei TH3e;

o NPUBOUTH MIPUMEPHI (HAXOIUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOb30BAHUS
(¢u3nYecKUX 3HAHUM B MOBCETHEBHOM XU3HM s obOecrieueHHst O€30MacHOCTH MpH OOpalleHHH ¢
npubopaMM M TEXHHYECKMMHU YCTPOHCTBAMH, COXPAaHEHMs 3/10pOBbSI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

. OCYILECTBIIATH MOMCK MHpOpMaLnu (GpU3HUECKOro cojiepkanus B VIHTepHeTe, cCaMOCTOATENbHO
dbopMynHMpys TOHMCKOBBIA 3allpoC, HAXOAWTh IIYTH ONPEAETCHHUS IOCTOBEPHOCTH IOJYUYEHHON
nHpOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUN M JIOTTOTHUTEIHHBIX UCTOYHUKOB,;

o UCTIOIB30BaTh TPU BBIMOJIHEHUH YYeOHBIX 33JaHUN HAYYHO--TIOMYJSPHYIO JIUTEPaTypy
(U3NIECKOTO CO/EepIKaHUs, CIIPABOYHBIE MaTepHAIbl, pecypchl ceth VHTepHeT, BiIageTb MmpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHWS Ha OCHOBE WH(GOpMAIMH W3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO CO/ICPIKAHUS, MyOIMYHO PEACTABIATh Pe3yIbTaThl POSKTHOM
WIN MCCIIeIOBATENbCKON JIEATENbHOCTH, IPU 3TOM TPAaMOTHO HMCIIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN
ammapatr M3ydaemoro paszena (U3MKH W COMPOBOXKAATH BBICTYIUIGHHE TMpE3eHTAUEH ¢ y4EToM
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPaAMMBbI Beero Kontpoabubie | IlpakTuueckue | OOopynosanue Touxu pocra
n/n padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
1.1 o - 1 0 0
VISHIA 7 HAYKA O TIPHPOAe https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 1
VISHICCICHE BETIHHIIET 0 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1. E i 1 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Htoro no paznemny 3
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 3 1 1
(Tpoetiiie BeriecTra https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 1 0 0 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSIHHSI BEIIECTBA 2 0 0 hgpsjijll(:;éel;zc}i.ru 17§416194
Hroro no paszneny 6
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3 0 0
CRAMIHCCOT ABIbRCHHe https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, IIOTHOCTh 8 1 2 nomorexa LO

https://m.edso0.ru/7f416194
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bubmuorexa [JOK

33 Cuma. Bugst cut 1 3 https://m.edso0.ru/7f416194
Hroro no pazneny 22
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJIaMU, JKUIKOCTSIMH U ra3aMy https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 3 0
Alaprertue xatxocTH https://m.edso00.ru/7f416194
bubmuorexa [JOK
43 ATMOChEpHOR HaBICHHC 6 0 https://m.edso00.ru/7f416194
44 JleiicTBHE KUAKOCTU U Ta3a Ha NOTPYKEHHOE B 7 1 bubnnorexa [HOK
' HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [IOK
A P
> aboTa 1 MoUHOCTS 3 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 7 2
POCTBIC MEXAHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniirieckas sHepris 4 0 https://m.edso00.ru/7f416194
Uroro no pazgeny 14
Pesepsroe Bpems (IToBTopenue) 4 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 11
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8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne /it P Konrpoabubie | IlpakTuueckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i 2 0 0
CTpoetiite i CBOCTBA belllecTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenossie mpouecce 25 2 3 https://m.edsoo.ru/7f4181ce
Wroro no pazueny 27
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 4 0
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 24 2 5 https://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 MarHuTHEIS SBICHHS > 0 2 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. 1
24 DEKTPOMATHHTHs HHTYKIHS 2 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 35
Pa3znen 3. OnTuka
bu6mmoreka [JOK
. 0 0
3.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 3 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2 0 1
3 Jliszet 3 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 11



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

9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne /it P Konrpoabusie | Ipakruueckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexanudeckue siBICHUS
11 Mexanuueckoe TRUKEHUE U 16 5 1 bubmuoreka [IOK
' CIOCOOBI €ro OIHCAHHUS https://rn.edsoo.ru/7f41a4a6
12 B3aumoseiicTBue el 21 1 3 bu6mmoreka IIOK
' https://rn.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpPaHEHUS 3 1 0 bubmuoteka [IOK
https://rn.edsoo.ru 7f41a4a6
Hroro no pazneny 45
Paznen 2. Mexanunueckue Koyie0aHUs U BOJTHBI
21 Mexanudeckue KoiaecOaHus 6 0 1 bu6muoreka IIOK
' https://ni.edsoo.ru 7f41a4a6
29 MexaHnndeckue BOJIHBI. 3BYK 7 1 0 bubnuoreka [JOK
' https://ni.edsoo.ru 7f41a4a6
Hroro no pazneny 13
Paznen 3. DnexTpoMarHuTHOE MOJIE U AJIEKTPOMATrHUTHBIE BOJIHBI
31 DIEeKTPOMAarHUTHOE T0JIE U 13 0 1 bubnuorexa [IOK
JIEKTPOMArHUTHBIE BOJIHBI https://ni.edsoo.ru 7f41a4a6
Hroro 1o pasneny 13
Paznen 4. CetoBble sIBIICHUS
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 5 0 0 bubmuotexa IIOK
https://ni.edsoo.ru 7f41a4a6
4.2 JIuH3b! 1 onTHYECKHUE MPUOOPHI 3 0 0 bubmuotexa IIOK
https://ni.edsoo.ru 7f41a4a6
4.3 Paznoxenue 6enoro cBeta B CHEKTP 5 1 0 bubnuoreka [JOK
https://ni.edsoo.ru 7f41a4a6
Hroro 1o pasneny 13

Pasxen 5. KBaHTOBEIE ABIICHUA
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51 Hcnyckanue 1 MoryomeHne CBeTa aroMOM 5 0 0 bubmoreka [IOK
ittps://ni.edsoo.ru 7f41a4ab
5.2 CtpoeHune aToOMHOTO spa 7 0 1 bubmaunoreka [IOK
ittps://ni.edsoo.ru 7f41a4a6
5.3 Snepuble peakuuu 6 0 1 bubmmoreka [IOK
ittps://ni.edsoo.ru 7f41a4a6
Wroro no pazneny 15
Paznen 6. [loBTropuTenbHO-00001IAIOMINN MOYTh
6.1 [loBTOpeHME 1 0000IIEHUE COAEP)KaHUSI Kypca 3 1 0 bu6mmoreka IIOK
' ¢busuku 3a 7-9 kmace Ittps://ni.edsoo.ru 7f41ad4a6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 7 8

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLLIECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., UBanoB A.U., Aknmoneproe oobmectBo «M3natenscTBo «IIpocBemienue»

» dusuka, 8 knacc/ [epeimkua .M., UBanos A.U., AkimonepHoe obmectBo «M3natenbctBo «IIpocBemieHuey

» ®usuka, 9 xknace/ [leppimkun A.B., I'yrtauk E.M., O61mecTBo ¢ orpaHH4eHHO# 0TBETCTBEHHOCTHIO «/IPODA»; AKiinoHepHOe 00IIECTBO
«3narennbctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
Mapon A.E. ®usuka. 7 kiacc: yaebHo-MeToaundeckoe nocooue / A.E. Mapon, E.A. Mapos. — 7-¢ u3j., crepeorurt. — M.: JIpoda, 2009. — 123,
(5) c.: mn. ISBN 5-7107-8896-1

Mapon A.E. ®usuka. 8 knacc: yuebHo-mMeToauueckoe nocooue / A.E. Maposn, E.A. MapoHn. — 8-e u3n., crepeorun. — M.: Jlpoda, 2010. — 125,
(3) c.: mi. ISBN 978-5-358-07438-5

Mapon A.E. ®usnka. 9 kiacc: yuebHO-MeToauueckoe nocoone / A.E. Mapon, E.A. Mapos. — 6-¢ u3a., ctepeorurr. — M.: JIpoda, 2008. — 127,
(1) c.: mun. ISBN 978-5-358-04132-5

Mapon A.E. COopHUK KaueCTBEHHBIX 3a7a4 1o dusuke: ans 7-9 xi. obmeodpaszosar. yupexaenuii / A.E. Mapon, E.A. Mapon.  M.:
[Tpoceemienue, 2006. — 239 c.: un. — ISBN 5-09-014814-7

OpioB B.A. Tematuueckue TecTsl 1o gusmnke, 7-8 kimaccel. — M.: Bepoym-M, 2000. — 144 c. ISBN 5-8391-0023-40piioB B.A. Tematndeckue
TecThl 1o pusmke, 9 kiacc. — M.: Bepoym-M, 2000. — 142 c. ISBN 5-8391-0024-2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubmunoreka LIOK
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