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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pusuke Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs COCTaBJIeHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yJabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHON mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Copeprxanue mporpaMmbl 0 (hprU3MKe HaNpaBiIeHO HAa (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOUINXCSl U OPTaHU3ALUIO M3Y4YeHUs! (PU3UKU HA AEATEIbHOCTHOW OCHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBannii GI'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yiabTaTaM
oOyueHus, a TaKKe€ MEXIIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IMPEJIMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€TO 00pa3oBaHuUs.

[IporpaMma mo Qu3MKe ycTaHaBIMBAaeT paclpeielieHne y4eOHOro marepuana o rojaaMm
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHsS MPEAMETHOTO COJIEpKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢u3uke pazpadoTaHa C IeJIbI0 OKa3aHHUsI METOJMYECKON OMOIIN YUUTENIO B
co3aHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®uzrka ABISETCS CUCTEMOOOPA3yIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U usnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT Haubosiee sicHble oOpa3lbl NMPUMEHEHHS HAaydHOTO MEeToAa
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a1a4d (PU3MUECKOro 0Opa3oBaHHS B CTPYKType oOImiero oOpazoBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usukn Ha 0a30BOM YpOBHE IMpEIIoOJiaraeT OBJaJ€HUE CIETYIOIIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyYHYIO0 TPAMOTHOCTD:

® Hay4YHO OOBSCHSTH SIBJICHMUS,

® OILIGHUBATh U IOHUMATh 0COOEHHOCTHU HAYYHOTO MCCIIEI0OBAHUS;

® UHTEPHPETUPOBATh JAaHHBIE W HCIIOJIb30BAaTh HAYUYHBIE J0KA3aTEIbCTBA JUIS MOJYyYEHUS
BBIBO/IOB.

Henu wu3ydeHuss ¢Gu3MKM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OIpPENEiICHb B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBI,
yrBepxka€HHOU pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TK-48H).

Heaun n3yyeHus Gpu3nKu:

e MpuOOpETeHHE UHTEpeca U CTPEMIICHUS OOYyUYaIONIUXCs K HAYYHOMY H3Y4EHHUIO MIPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

® pa3BUTHE TMPEJACTABICHMA O HAyyHOM MeTOoJe TMO3HaHusiA U (opMUpOBaHHE
HCCIEA0BATENIBCKOTO OTHOUIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opmupoBaHME HAyYHOTO MMPOBO33pPEHMS KaK Pe3ylibTaTa M3y4eHUS OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH,

e (opmupoBaHHe MpeACTaBICHUI O poiM (U3UKU IS Pa3BUTHUSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE TNPEICTAaBICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaTbHON
NeATeNbHOCTH, CBSA3aHHOW C (DU3UKOM, MOArOTOBKA K JajbHEUIIEMYy OOYYEHHIO B 3ITOM
HaIpaBJICHUU.



JlocTikeHHe JTHX LeNed mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e MpUOOPETCHHE 3HAHUHN O TUCKPETHOM CTPOCHUU BEUIECTBA, O MEXaHUYCCKUX, TCILIOBBIX,
QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX

® MPHOOpPETeHHWE YMEHHUH ONUCHIBATH H  OOBSICHATH  (U3UYECKUE SIBICHUS C
HCIIOJIb30BAHHUEM IOJTYYCHHBIX 3HaHI/II71;

® OCBOCHHUC MCTOIAOB PCHICHHUA HpOCTCfIHIHX pvaéTHBIX 3aJady C HCIIOJb30BaHUCM
(bU3NIECKUX MOIEIIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 337a4;

® PpPa3BHUTHC YMGHI/Iﬁ Ha6J'IIOIIaTB IMPUPOAHLBIC ABJICHHA W BBIIIOJIHATH OIIBITHI, Ha60paTOpHI>Ie
pa6OTI)I 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCIIOJIB30BAHUEM HU3MCPUTCIIBHBIX HpI/I60pOB;

e OCBOEHHE NPUEMOB paboThl ¢ uHPoOpMarueln (U3NYECKOTO COJAepKaHUs, BKIIIOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (PU3UKH, aHaIM3 U KPUTHYECKOE OIICHUBAHHE
nHpopmanuy;

® 3HAKOMCTBO cO cepamu npodhecCuOHATBEHON NeATeTbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)H3H'—I€CKOI>1 HayKH.

Ha usyuenue ¢usuku (6a30BbIf ypOBEHb) Ha ypOBHE OCHOBHOTO 0OlIero oOpa3oBaHuUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraemslii B mporpamme 1no ¢pu3uke rnepeueHs J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JlelaeT BBIOOp MpoBeneHus JabopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJJaHUH, IIpeAaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa N0 (U3UKe.



COJEP)KAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa.

®usuka — Hayka 0 npupone. SAsieHus npupoxasl. GU3NYECKUE SABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeMWYHMHBL. M3mepenne Qusnuecknx BennuuH. Dusndeckue MpHOOPHI
[TorpemHocTs U3MepeHnid. MexayHapo Hasi CUCTEMA €AMHUL.

Kak ¢usumka m npyrue ecTeCTBEHHbIE HAyKHM H3y4aroT mpupony. EcTecTBeHHO-HAy4YHBIN
METOJi TMO3HAHMUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABM)KEHHE TIMIIOTES,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OOBACHEHHWE HabmromaeMoro spiueHus. OnmcaHue
(u3NUYeCcKuX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHbBIE, CBETOBBIE SIBJICHUS.
2. ®uznueckue TPUOOPHI M TPOLEAypa MPSIMBIX HM3MEPEHHH aHAJIIOTOBBIM M  IH(PPOBHIM
prudopoM.
Jlabopamopnwie pabomul u onvimel.
Onpenenenre UeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenune paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenue Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATYpPHI.
IIpoBenenue nccnenoBaHus MO NMPOBEPKE TUIIOTE3BL: JAIBHOCTD NOJIETA MIAPUKA, ITYILEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BBICOTA MTyCKa.

ogakrwdE

Pa3znes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJbl, HMX pa3mepbl. ONbITHL, JTOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBm>kenue wyactuil BemiecTBa. CBs3b CKOPOCTH JBMXKEHHUS YACTHI[ C TEMIEpaTypowu.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE TIa30B, IKUIAKOCTEH U  TBEPIBIX
(kpucTaymuinueckux) Ten. B3auMocBs3b MexAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

1. Habnrogenune OpOyHOBCKOTO JBUKCHHSL.
2. Habmonenue nuddysun.
3. Habnionenue sBiIeHUN, OOBSCHSIOMIMXCS NPUTSIKEHUEM WM OTTAIKUBAHMEM YacTHUIL
BEIlIECTBA.
Jlabopamopnuie pabomul u onvimel.
Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCTONIb30BaHuEeM (oTorpaduii).
OnbIThI MO HAOTIOASHUIO TETIJIOBOTO PACIIMPEHHMSI Ta30B.
3. OnbITHI O OOHAPY)KEHUIO IEHCTBUS CUJI MOJICKYIISIPHOTO TIPUTSKEHUS.
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Pa3znen 3. /IBuikeHue u B3aumMojaeiicTBUE TeJl.

Mexanuueckoe ABuxkeHue. PaBHOMepHOe U HepaBHOMEpHOE JBHKEHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.

SBnenue wHepuuu. 3aKOH HMHEpUMH. B3aumoneiicTBUE Ten Kak NPUYMHA HM3MEHEHUS
CKOpPOCTH JIBWKEHMs Tel. Macca kak Mepa uHepTHOcTU Tena. [lmoTHocth BemiectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHHIIE 00bEMa BEIIECTBA.



Cuna xak xapakrepucTuka B3aumozeicteus Tten. Cuna ymnpyrocth u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlieHME TAroTeHus U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux maHerax. Bec Tema. HeBecomocTs. CiojkeHue cuil, HaIpaBJIEHHBIX I10
onHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHUE IOKOSL.
Tpenue B Ipupoe U TEXHUKE.
Jemoncmpayuu.

Habmroenue MexaHu4ecKoro JBHKEHHS TeJa.

N3mepenune ckopoCcTH MPSAMOJIUHENHOTO JBUKEHHUS.

Habnronenue siBjaeHUs] UHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEII.

CpaBHeHuE Macc 10 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM TPSIMOM.
Jlabopamopusvie pabomot u onvimel.

1. Onpenenenne CKOPOCTHM PaBHOMEPHOTO JBWXKEHMS (IIapuka B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOHIISA U TaK JIajiee).

2. Ompenenenne cCpefaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa T0 HAKIOHHOH

MJIOCKOCTH.

N3mepenue macchl Tena Ha phluaKHbIX BECAX.

Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

. OmBITEI, JEMOHCTPUPYIONIHNE 3aBUCHUMOCTH pacTshDKeHus (medopmaruu) TPYKHUHBI OT

MIPUIIOKEHHOMN CHUJIBI.

6. OmBITB, JEMOHCTPHPYIOUINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHs OT Beca Tella M

XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

ogakrwdE
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Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.
JaBnenue. CiocoObl yMEHBIIIEHUS U YBETUYCHUS JTaBieHus. /[aBnenue raza. 3aBUCUMOCTD
JaBJICHUA Tra3a oT 00béMa, Temneparypsl. [lepenava napneHust TBEPABIMU TeAMU, KUAKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounsl.  ['mapoctatmdeckuit  mapagokc. CooOmarommecss  cocynabl. [ mapaBiaudeckue
MEXaHU3MBI.
Atmocdepa 3emun u armocdepHoe naBiaeHue. [IpUuMHBI CyliecTBOBaHMS BO3AYIIHON
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlIeHHUsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHA OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.
JleiicTBHE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teno. BrlTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.
Hemoncmpauuu.

3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUJIKOCTBIO U Fa30M.

CooOmaromiuecst COCypl.

I'mnpaBiandeckuil mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00bEMAa MOTPYKEHHOW YacTH Tela U TUIOTHOCTH

KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. YcioBue miaBaHus TeN: IMJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopusie pabomot u onvimol.

1. WccnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT 00bE€Ma MOTPYKEHHON B KUAKOCTh YaCTH
Tena.
2. OmpeneneHne BHITAIKUBAIOIICH CUIIB, ICHCTBYIOIIEH Ha TENOo, MOTPYKEHHOE B KUAKOCTb.

ocoarwdE
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3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI, ICHCTBYIOMIECH HA TENO B KUIKOCTH, OT
MacChl Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIbL, JEHCTBYIOLIEH HA TENO B

KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KHUAKOCTh YACTH TeJa U OT IUNIOTHOCTHU SKUKOCTH.

BrisicHeHHE yc0BHH IIJIaBAHUS TEJIA B dKUJIKOCTH.

6. KoncrpynpoBanue apeomerpa WIH KOHCTPYMPOBAaHHE JIOJKM H  OIpereneHue eé
rpy30I10AbEMHOCTH.

o

Paznea 5. PaGora u MomiHOCTb. JHEprus.

Mexannueckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbluar, 070K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenne mnpaBuia paBHOBeCHS pbluara K On0Ky. «3oyioToe mnpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas v noteHuuanbHas 3Heprus. [Ipespaiienne o1HOro
BH/JIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHHs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenne paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIB)KEHUH TeJa M0 FOPU30HTATbHON
ITOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHS phlyara.

N3mepenue KII/] HakKIIOHHOM MJIOCKOCTH.

4. U3ydyeHue 3aKoHa COXpaHEHMs] MEXaHUUECKON YHEPIHH.
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8 KIIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETHYECKOW TEOPUU CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB H MoJeKyd. OmNbIThl, MNOATBEPKAAIONINE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BelecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CMmadyuMBaHUE M KaNWUISIPHbIC SBJIEHUS. TemioBoe
pacIIUpEeHUE U CKATHUE.

Temneparypa. CBsizb TeMmmepaTypbl €O CKOPOCTBIO TEIJIOBOIO JBHKEHHUS YaCTHII.
Buyrpennsis  sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
coBepleHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHne W OTBEpAEBaHHE KPUCTATMYECKUX
BEILIECTB. YJElbHAs TemoTa IuiaBieHus. IlapooOpa3oBanue W KoHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIEHHUS OT
aTMOC(hepHOTO JIaBJICHHS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAs TEMJI0Ta CrOPAHUSL.

[Ipuanuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
Habmtonenne 6poyHOBCKOTO BIKEHUSI.
Habmronenue nuddysumn.
Habmonenue sBiIeHU cMauyiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmtoienue TemnoBoro paciupeHus Teil.

el N>



5. U3MeHeHue jaBieHUs Ta3a MpU U3MEHEHUH 00bEMa U HATPEBAHUU WM OXJIAXKICHUU.
6. IlpaBuna u3MepeHUs TEMIIEPATYPHI.
7. Buasl Tenonepenayuu.
8. OxyaxxJaeHue npu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu COBepIICHUH PAOOTH BHEITHUMHU CHIIAMHU.
10. CpaBHeHHe TEIIIOEMKOCTEH Pa3IMUHBIX BELIECTB.
11. HaGmroneHue KUTEeHHUs.
12. HaGnromeHne moCTOSTHCTBA TEMITEPATypPhl TIPH TIJIABJICHUH.
13. Mopenu TEeTUIOBBIX IBUTATEIICH.
Jlabopamopubvie pabomot u onvimel.
OMBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHUS.
OnbITHI 0 BRIpAIIMBAaHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Ornpenenenue naBieHUs BO3AyXa B OaJIJIOHE IIMPHUIIA.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHUSI BO3yXa OT €ro 00hEMa U HarpeBaHUs
WJTU OXJIQXKICHHUSI.
[IpoBepka THMOTE3bI JWUHEWHOW 3aBUCHMOCTH JUIMHBI ~ CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.
7. Halnrogenue wW3MEHEHHs BHYTPEHHEW HHEpPruM Tejla B pe3ysbTare TeIulonepenayn u
paboTHl BHEIIIHUX CHIL.
UccnenoBanue siBIeHNS TETIOOOMEHA MTPU CMENIMBAHUHT XOJIOIHON U TOPSYEH BOJIBI.
9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, IMOJIYYCHHOTO BOJOH MPH TEIUIOOOMEHE C HArpeThIM
METaJNTNYECKUM IMIIMHAPOM.
10. Ompenenenue yneabHON TENIOEMKOCTH BEIECTBA.
11. HccnenoBanue mpoliecca uCapeHusl.
12. Omnpenenenre OTHOCUTEIBHON BIAXXHOCTH BO3yXa.
13. Omnpenenenue yaenbHOM TEMIOTHI IIABICHUS JIbAA.
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Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

Onextpuzanus Ten. JlBa poja JIEKTpUYECKHX 3apsioB. B3zaumopelicTBue 3apspKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCMCTBUS 3apsSKEHHBIX TEd OT BEIUYUHBI
3apsAZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Dnextpuueckoe nose. Hanpsx€HHOCTH 3iekTpuyeckoro nouss. [lpuHuun cyneprno3unuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsia. CrtpoeHue
atoma. [IpoBOJHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JleCcTBUA AIEKTPUYECKOrO0 TOKa (TEMIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B KMJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cuima Toka. DiekTpuueckoe HampsbkeHue. ConpoTHBICHHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIICEHHE BellecTBa. 3akoH OMa uid  yyacTKa LEMH.
[TocnenoBarenbHOE M AapAIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MoIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTprudeckue menu
Y IOTPEOUTENH IEKTPUUYECKOM Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[TocTrosiHHble MarHuTHl. B3anMoaeicTBHE TOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJjie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMaruHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IMOCTOSIHHOTO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneiter  @apagnes. SBneHue snekTpoMarHuTHOW  uHaykuuu. IlpaBuio  JleHua.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTUU.

Jemoncmpayuu.

DnekTpu3alus Teil.

JIBa poja IEKTPUICCKUX 3apsAI0B U B3aUMO/ICHCTBHE 3apsHKEHHBIX TEIT.

YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIIHS.

3aK0H COXpaHCHHS ICKTPHUSCKUX 3apPSIOB.

[TpOBOTHUKY U TUDIICKTPUKH.

MotenpoBaHue CHIIOBBIX JIMHUH AJIEKTPHUYIECKOTO TOJIS.

HcToUYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

0. DnexTpudeckuii TOK B )KHIKOCTH.

1. Ta3oBbIi pa3ps.

12. V3mepeHHe CHITBI TOKA aMIIEPMETPOM.

13. M3mepeHne IeKTPUIECKOT0 HAMPSHKCHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH COMPOTHUBIICHUM.

15. BzaumopeicTBHE TOCTOSTHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH pa3JIelICHUs TOJIOCOB MarHUTa.

17. MopenupoBaHWe MarHATHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmsIT Dpcrena.

19. MarauTHOE€ MoJjie ToKa. DIEKTPOMAarHuT.

20. JleiicTBHE MarHUTHOTO TIOJIS HA MTPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTeah MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHON MHAYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTH HaNpaBJICHHs] HHAYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BOSHUKHOBEHHUS.

25. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO SJIEKTPU3AIMH TeJl HHAYKIUEH U IPU COTPUKOCHOBEHUH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUAJICKTPUKH.

CO6opka u mpoBepKka padoThI IEKTPUUECKOH IIETH TOCTOSHHOTO TOKA.

W3mepenue u peryivpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, MIYIIETO Yepe3 PEe3UCTop, OT COMPOTHBIICHUS

pE3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

7.  OmnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD IEKTPUUYECKOTO COMPOTUBICHUS TPOBOJIHUKA OT
€ro JJIMHBI, TUIOIIA/I TIOTIEPEUYHOTO CEUSHUS U MaTepHara.

8. IlpoBepka mpaBuiIa CIOXKEHUSA HANPSHKCHUM MpU TOCIEIOBATEILHOM COCIUHEHHH ABYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuia A CHIIbI TOKA IPU MapaUIeT-HOM COEIMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOThI DIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmpeneneHue MOUTHOCTHU ANEKTPUUECKOTO TOKA, BBIJCIIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIaMIOUKy, OT HaIpsHKeHHs Ha
HEW.

13. Omnpenenenue KIIJI narpeBatens.

14. VccnenoBaHrue MarHUTHOTO B3aUMOICHCTBUS TIOCTOSTHHBIX MarHUTOB.

15. M3yyeHne MarHUTHOTO TOJIS MMOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUHN U Pa3/ICTICHHH.

16. HccnenoBaHnue ACWCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

RO ~NoO WD E
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17. OnbiTel, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEMCTBUS KaTYIIKM C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIIPaBJIEHUS TOKA B KaTYIIKE.

18. N3yuenwue neiicTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue 1 U3y4eHre pabOThI HJIEKTPOABUTATEIIS.

20. Usmepenune KII/I anexkTpoaBuraTenbHON YCTaHOBKH.

21. OmpITBI TO WCCIENOBAHHUIO SIBICHHUS DJICKTPOMATHUTHOW WHAYKIMH: HCCIEOBAHNE
W3MEHEHUI 3HaYEHUS U HallpaBJICHUs HHAYKIHOHHOIO TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBW)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABMkeHue. HepaBHomepHoe
npsiMoIMHeHOe JBWKeHHe. CpedHssi U MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMonuHelHoe aBrkeHne. CBoOoHoe maneHue. OnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpPY)KHOCTH. [lepron u yactora oOpamenus. JIuaeitHas u
yriaoBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOpPEHHUE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPITO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUS CKOJIBKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPCHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TMaJeHUs.
JBmwxenue 1ianetr BOkpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocth u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne mmnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui Tsbkectd, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEeprus cxaroi npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KWUHETHYECKOM
SHEPruu. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPIUH.

emoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JBIKEHUS TEJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.
CpaBHeHME IyTE€l U TPACKTOPUI IBH>KEHHSI OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TEeJI OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUS IPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.

Habnroienue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmronenne MexaHHUeCKHX SIBICHUN, MPOUCXOAAIIUX B cUcTeMe oTcuéTa «Tenexkay npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU)KEHUH OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBHCHMOCTH YCKOPEHHUS Tela OT MacChl TeJla U JEHCTBYIOIEH Ha HETO CHITBIL.

8. HaOnronenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. H3MeHeHue Beca TeJa MpU YCKOPEHHOM JBH)KEHHUU.

10. ITlepemauya ummynbca MpU B3aUMOACHCTBUU TEJI.

11. TIpeoOGpa3oBaHus SHEPTUU TP B3AaUMOJICHCTBUU TEN.

12. CoxpaHeHue UMITyIbCa MPU HEYIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHue uMIysbca Mpu abCOTIOTHO YIIPYrOM B3aUMOICHCTBUH.

14. HaOmroneHue peakTUBHOTO JIBUYKEHHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEePTUU Py CBOOOHOM TMAJCHHH.
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16. CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPH IBHKEHUU Tella TIOJI JICHCTBUEM MPYKHUHBI.
Jlabopamopusie padbomot u onvimul.

1. KoHcTpyupoBaHu€ TpakTa JAjisi pa3roHa W JajJbHEHIIEro paBHOMEPHOTO ABM)KEHUS IIapuKa
WJTU TEJICKKH.

2. Ompenenenue CpemHedl CKOPOCTH CKONBXEHHsS Opycka WM JBWXKCHUS IIapuKa II0
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenue yCKOpEHUsS Tejla TPH PABHOYCKOPCHHOM JBW)KCHHHM [0 HAKJIOHHOU
IIJIOCKOCTH.

4. MHccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM JIBKCHHHU O€3
HAa4aJIbHOM CKOPOCTH.

5. Ilpomepka rumoressl: €ciu MpU PaAaBHOYCKOPEHHOM JBUKEHUU 0€3 HavallbHOM CKOPOCTH

MYTH OTHOCATCS KaK PsI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU

OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Omnpenenenue kodppuimenTa TPeHUSI CKOIBKCHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MTPH PAaBHOMEPHOM JBMIKEHUH TeJia TI0 TOPU30HTAIBHOM

TTOBEPXHOCTH.

10. Onpenenenne pabOTBI CHJIBI YOPYrOCTH TIPH TMOABEME Tpy3a C HCHOIH30BAHUEM
HETIOIBMYKHOTO U TIOJIBIDKHOTO OJIOKOB.

11. M3ydeHue 3aKk0HA COXPAHECHHS DPHEPTUU.

©oN®

Pa3znen 9. Mexannueckune Kojae0aHusi M BOJIHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHEpruu mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxatonue konebanus. BeiHyxneHHbie koseOanus. Pesonanc. MexaHuueckune BOJHBI.
CpoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM Tejie, CEHCMUYECKHE BOJTHBL

3Byk. ['pomMKOCTh 3ByKa U BeIcOTa ToHa. OTpakenue 3Byka. IHQpa3Byk U ynbTpa3ByK.
emoncmpayuu.
Habmonenue xoneGanuii Tei moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmroienue BBIHYXIEHHBIX KOJIEOaHHM U pe30HaHCa.
Pacrmipoctpanenuie mpoJ0JabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKHIA pEe30HAHC.
Jlabopamopnuie pabomel u onvimel.
Omnpenenenre 4acTOThI U Mepro/ia KojaeOaHuii MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOThI U Meproia KojaeOaHui IPy>KMHHOTO MasiTHUKA.
3. MHccnenoBaHue 3aBUCUMOCTH TEepHOAa KOJIEOAHUI MOABEIIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOAa KoJeOaHU MPY>KUHHOTO MasiTHHKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCHUMOCTH IepHOJa KoJleOaHUil Tpy3a, MOJBEIHICHHOTO K HHUTH, OT MacChl
rpysa.
6. OmnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOoAa KoJeOaHW MPYKUHHOTO MasTHUKA OT
MacCChI Tpy3a U KECTKOCTU MPYKUHBI.
7. W3MmepeHne ycKopeHUs: CBOOOIHOTO Ta/ICHUS.

ocogakrwnE
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Pa3nes 10. D1eKTpOMArHUTHOE MOJIE M 3J1eKTPOMATHUTHBIE BOJIHBI.



DNEeKTPOMAarHUTHOE TMoJIe. DJIEKTPOMArHWTHbIE BOJHBI. CBOHCTBA AIIEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpOMarHuTHBIX BOJH. MCIOIb30BaHME AIIEKTPOMArHUTHBIX BOJIH IS COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 37€KTPOMarHUTHHIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopubvie pabomot u onvimel.

1. MH3yueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TesnedoHa.

Pa3nes 11. CBeToBbIE IBJICHHS.
JlyueBas mozens cBera. Mcrounuku cera. lIpsMosmHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connna u JIynel. Otpakenue ceta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHEe OTpa’kKeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAaKEHUs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox myueir B mjmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa H
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. CliojkeHne CEKTPaIbHBIX 1BETOB.
Jucnepcus cera.
emoncmpayuu.
[IpssMonMHENHOE pAacIIPOCTPAHEHHE CBETA.
OtpaxxeHue cBera.
[Tonydyenune n3o00pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomei JTruH3e.
Xo ny4der B pacCEerBAIOILIEH JIMH3E.
[Tonydyenune n300pakeHUI C TOMOIIIBIO JTMH3.
[Ipunnun neictBus GoTroanmapaTa, MUKPOCKOTIA M TEJIECKOTIA.
0. Mogens riasa.
1. PaznoxxeHue Genoro cBeTa B CIEKTP.
[Tonyuenue 6e10ro cBeTa MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimel.

RBROoo~NoOR~wNE
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1. HccnenoBaHue 3aBUCHUMOCTH yrila OTPasK€HHUs CBETOBOTO JIy4a OT YIJla MaJeHusl.

2. V3yueHue XxapakTepUCTUK H300paKEHUS MPEIMETA B IFIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yrja MPENOMIICHUS CBETOBOTO Jyda OT yrja MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.

4. Tlomyuenue n300pakeHUN ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CUITBI COOMPAIOIIEH JTHH3BL

6. OmnbITHI 10 PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmbITHI 10 BOCIIPUATHIO I[BETA MIPEAMETOB MPU UX HAOIIOJCHUH Yepe3 [[BETOBbIC (UIBTPHI.

Pa3znen 12. KBanToBbIe SIBJEHHUS.

OmnswiTel Pe3epdopaa u nnanerapras monenb aroma. Monens atoma bopa. Mcnyckanue u
norJyionieHue ceera atoMoM. KBanTel. JIluHeliuaTsie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. WM3otomel. PammoaktuBHble mnpeBpamienus. I[lepuon
nojypacnajaa aTOMHBIX siIEp.

SnepHble peakiiu. 3aKOHBI COXPAaHEHMSI 3apsiIOBOTO U MACCOBOTO YMCEN. DHEPTUsl CBSI3U
aToMHBIX siiep. CBsi3p mMacchl W SHepruu. Peaknuu cuHte3a u AeneHust sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

SAnepHas sHepretuka. JleicTBUSA pagMOaKTUBHBIX U3IYYEHUI Ha )KUBbIE OPTaHU3MBI.



Jemoncmpayuu.

CriexTpbl U3IIy4eHHS U TIOTJIONICHHS.

CriexTpbl pa3iaMyHBIX ra30B.

CrnexTp BoAOpoO/Ia.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITyICHUH.

Peructparus u3ny4eHus MPUPOTHBIX MHHEPAJIOB U TIPOTYKTOB.
Jlabopamopubvie pabomot u onvimel.

Habnroenue CrijionTHbIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSI.

2. MHccrnepmoBanume TpEeKOB: H3MEPEHHME DSHEPrUM YacTUIBI 10 TOPMO3HOMY Iyt (TIO

¢doTorpadusim).
3. HM3mepenue paaroakTUBHOTO (hOHA.

oakrwndE
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IHoBTOpHUTEILHO-000011IAK0IIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIaIOUMI  MOIY/Ib MpeAHa3HAueH Juid CUCTEeMaTH3aluu U
000011eHNS TPEIMETHOTO COAEPIKAHUSI U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUH
BCEro Kypca (pU3UKH, a TakXkKe IS MOArOTOBKM K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BbIOPaBIINX 3TOT Y4€OHBIHM MpeaMeT.

[lpy wW3y4YeHWM MJaHHOTO MOXYJS PEATH3YIOTCS W CHCTEMATH3HPYIOTCS — BHIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBHIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HopMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCICIOBAaHMS SBICHHA NPHUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSIMHU OOBSICHATh (H3MUECKHE SIBICHHS, TPUMEHSS IOJydCHHBIC 3HaHUS,
pemaTh 3a/1a4y, B TOM YHCJIE KAaU€CTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[IpuHIMNNATBHO NESATEIBbHOCTHBIN XapakTep JAHHOTO pa3zesa pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BhIIOIHAIOT 3aJaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUI paclo3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPYXaIOIIEH MPUPOJEC U TOBCEIHEBHOM KU3HU;

UCIOJb30BaTh HAy4YHbIE METOMAbI UCCIENOBAaHUS (QU3NYECKUX SIBICHUH, B TOM 4HUCIe IJIS
IIPOBEPKH MIIOTE3 U NOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAayyHblE OCHOBbI HambOoyiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HarnpuMmep, MPaKTHYECKOrO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHA MPEBPALEHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3uKku Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS HAlpaBlIeHO Ha
JTOCTH>KCHHE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbraTe wu3ydeHHs (U3NKKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TMPOSBIICHHE HHTEpECa K HCTOPUM MU COBPEMEHHOMY COCTOSIHUIO POCCHHCKOU
¢bu3nvecKkoil HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOr0 1 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTHBHOMY Y4YaCTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX |
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUIECKUM MIPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

— OCO3HAHHE BAXXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

— BOCHPUSATHE ICTETUUECKUX KaueCTB (PU3NUYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (PU3MYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIIONIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTF0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

— OCO3HaHME LIEHHOCTH 0e30MacHOro o0pasa *U3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BAXKHOCTHU MPpaBUJI 0€30MaCHOTO MOBE/ICHUS Ha TPAHCIIOPTE, HA JOPOrax, C SJIEKTPUUECKUM
U TETUIOBBIM 000PY/ZI0BAHUEM B JJOMAIITHUX YCIOBHSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCUH, TPU3HAHUE CBOETO IMpaBa Ha OMUOKY U TaKOTO
K€ IIpaBa y Apyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTUBHOE y4acTHeE B PEIlIeHUH MPaKTUUYECKHX 3a]1au (B paMKaX ceMbH, 00pa30oBaTelIbHOM
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

— UHTEpEC K MPaKTUYECKOMY U3YUYEHHIO MPO(decCcHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHUEHTalus Ha TpUMEHEeHHWEe (PU3UYECKHX 3HAHWW A pelleHds 3ajad B 00JacTu
OKpYXarollel cpeipl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEICTBUM IS
OKpYXaroILlEel Cpebl;

— OCO3HaHHUE TMI00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebI:

— MOTpeOHOCTh BO B3aMMOJCHCTBUM TPHU BBHINOJIHEHUU WCCIEIOBAaHUI UM IMPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENbHOCTh;

— MoTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uucie GOpMyIHUpOBATH HJIEH,
MOHSATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE AePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTH (DU3HKH;

— TUTAaHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UUECKHIX 3HAHUH;

— CTpeMIJICHHE aHaJU3UpOBaTh U BBIABIATH B3aUMOCBSI3UM MPHUPOJBI, OOIIECTBa U
HSKOHOMHKH, B TOM YHKCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUN;



— OIICHKa CBOMX JCHCTBUM C Y4ETOM BIMSHUSA HAa OKPYXKAIOLIYIO CpPely, BO3MOKHBIX

rJ100aJIBHBIX TTOCIEACTBUNA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS MporpamMmbl 1O (H3MKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJTIOYAIOIME TI03HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE IEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU 0OBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(UKAIMK, OCHOBAHUS s 000OIIECHUs U
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBaeMblX (akTax, AAHHBIX U
HaOIOACHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE IMPUYUMHHO--CIICACTBCHHBIC CBA3W IIPpU H3YUYCHHUU (1)I/I3I/I‘-IGCKI/IX SIBICHUN U
mponueccoB, ACHaTb BbBIBOABI C HCIIOJIB30BAHUEM JACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYHMH,
CaMOCTOSITENIBHO BBIOMpaTh croco0 pemieHus: yuyeOHOM ¢u3nueckoil 3afaun (CpaBHEHHE
HECKOJIPKAX BApHUAHTOB pEIIeHHs, BbIOOp HamboJiee TOAXOIAMIETO C  yIETOM
CaMOCTOSITEIIEHO BBIZICTICHHBIX KPUTEPHUCB).

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

HCIO0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MPOBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIA (DU3HUECKUn
9KCIIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHUS;

OIICHMBAaTh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTh HH(POPMAIMIO, IMOJYYEHHYIO B XOJ€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATH 00OOIEHNS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHMUS;

MIPOrHO3UPOBATh BO3MOJKHOE JajbHeilee pa3BUTHE (U3NYECKHX IPOILIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHATh Pa3JIMYHble METOJbl, HMHCTPYMEHTBHl M 3alpochl MpH IOHWCKE U OTOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM MPEIIOKESHHON yueOHOM (hPU3NUecKoi 3a1au;
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIHIO PA3INYHBIX BHJIOB
1 GOpM NpeCTaBICHUS;

CaMOCTOSITEIFHO BBIOMpATh ONTUMAIbHYIO (OpPMYy MpeACTaBieHUs HHGOPMALUN U
WUTIOCTPUPOBATh PEIIaeMble 3aJaud  HECIOXKHBIMU CXE€MaMH, JuarpaMMaMu, HHOM
rpaduKoil u uX KOMOMHAIUAMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:

B X0JIe 00CYX/eHUs1 y4eOHOTO MaTepuana, pe3ylbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYK/1a€MOW TeMbl U BBICKa3bIBaTh UJEH, HalleJICHHbIE Ha
peleHue 3aj1auu 1 nojiep>kanue 01aroxenaTeIbHOCTH OOLEHMS,;

COTIOCTABIISATh CBOU CYXJIEHUS C CYXKIECHUSIMH JAPYrUX YYaCTHUKOB JTHANIOra, OOHApyKHBATh
pasauyuue U CXOACTBO MO3UIINI;

BBIpa)kaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3YJIbTAThl BHIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIeIOBAHUS, IIPOEKTA);



- TIOHMMATh M HCIOJB30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYAIbHONW PabOTHI MpH
peleHr KOHKPETHOU (PU3NYECKOI MPOoOIeMBbl;

- TMNOpPUHUMATh LEIM COBMECTHOW JESITEIBbHOCTH, OPraHU30BBIBAaTH JEHUCTBUSA IO €€
JOCTH)KCHHIO: paclpelieisiTh POJU, OOCYXJaTh MPOLIECCHl U PE3YNIbTaTbl COBMECTHOM
paboTeI, 000011aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

— BBINOJHATH CBOK YacTh palOThl, JOCTUTAs KAueCTBEHHOTO pe3yjbTara II0 CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JCHUCTBUS C IPYTUMU WICHAMH KOMaH/bI;

— OLICHMBAaTh KAauyeCTBO CBOErO BKJIAJa B OOLIMU MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHuBEpPCAJIbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranu3anus:

—  BBIABJIATH NMPOOJIEMBI B KU3HEHHBIX M YUYCOHBIX CHUTYAIUSAX, TPEOYIOMIMX IS PEIICHUS
(bu3nuecKux 3HaHU;

— OpHCHTHUPOBATHCSA B PAJMYHBIX TMOAXOJaX TPUHATUS PEIICHWA (MHIUBUAYaIbHOE,
MPUHSATHE PEIICHUS B TPYITIE, IPUHIATHE PEIICHUH TPYIIIION);

— CaMOCTOSITENIbHO COCTaBJSATh QJITOPUTM pelleHus (U3HUecKkoil 3ajaud WM IUIaHa
UCCIIEIOBAaHUS C YYETOM HMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMble BApUAHThI PEIICHHI;

— Jienath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

— JaBaTh aJIKBATHYIO OLIEHKY CUTYaIlMH U MpeAiararh rjiaH e€ U3MEeHECHUS,

— OOBACHATH MPUYMHBI JOCTUKEHHS (HEIOCTHI)KEHHUS) PE3yJabTaTOB JESTENbHOCTH, /1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHSA (DU3HUECKOTO
WCCIIEIOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIINXCS CUTYallHi,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3YJIbTATa IEJIU U YCIOBHSIM;

— CTaBUTh ceOs Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WM AUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

- TpuU3HABaTh CBOE MPABO Ha OMIMOKY IMPU pelieHNH PU3NYECKUX 3a/1a4 WIH B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBoO JAPYroro.

INNPEJMETHBIE PE3YJIbTATDBI

K koHiy oOydenuss B 7 Kjacce NpeIMETHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHHU:

— WUCMOJIBb30BaTh TMOHATHS: (U3NYECKHE H XUMUYECKHUE SIBJICHUS, HAOJIOJICHUE,
AKCTIIEPUMEHT, MOJICJIb, THIIOTE3a, SAMHUIBI (PU3HMUCCKUX BEJIMYHMH, aTOM, MOJICKYJIa, arperaTHbie
COCTOSHUSL  BelecTBa (TBEpIOE, IKHUIKOE, Ta3000pa3HOE), MEXaHHMYeCKOe JBUIKEHHE
(paBHOMEpHOE, HEpAaBHOMEpPHOE, MPSMOIUHEHHOE), TPACKTOpHsS, PAaBHOACUCTBYIOIIAs CHIIA,
nedopmarus (ynpyras, miacTU4ecKas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

- paznuuath sBIeHUs (audQy3us, TEMIoBOe ABMKEHHUE YacTHUIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHE, HepaBHOMEpPHOE IBWKEHHE, WHEPIIMS, B3aUMOJCHCTBHE Tell, paBHOBECHE TBEPBIX
TeJ C 3aKperIEHHON OCBHIO BpallleHHs, Tiepefada JaBieHUs TBEPABIMU TelaMU, )KHAKOCTIMHU U
razamu, atMoc(epHoe AaBJIeHHE, TUIaBaHHWE TeN, MPEeBpAlICHUS MEXaHUYEeCKOW SHEPTUH) IO
OTIMCAHUI0O WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE
(buznuecKoe sIBICHUE;

— pacro3HaBaTh MPOSBIEHUE M3YYCHHBIX (DM3MUECKHX SIBJICHUN B OKpPYKAIOIIEM MUDE, B
TOM yHclie (pu3ndecKue sIBJICHUS B MIPUPOJIC: MPUMEPHI IBUKEHHS C Pa3IMUYHBIMU CKOPOCTSIMH B



KUBOM M HEXKMBOM INPUPOAE, IEHCTBHE CHIIbI TPEHUsS B IIPUPOJEC U TEXHUKE, BIIMSIHUE
aTMOC(EepHOTO JaBJICHUSI HA KUBOW OpraHM3M, IUIaBaHHE PBIO, PbIUard B Telle 4YeloBeKa, MpHU
3TOM TEPEBOJUTH MPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOICTBa
(mpu3HakyM) PpU3MUECKUX SIBICHUH;

— OIMKCBHIBATh M3YYEHHBIC CBOWCTBA Tel W (PU3UUECKHE SBICHHS, HCIOJB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIIPYrOoCTH, CHUJIa TSDKECTH, BEC Tejla, CUJla TPEHUS, JaBiieHue (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAsl CUJIA, MEXaHUYecKas paboTa, MOIIHOCTb, IIJIEUO CUJIbI, MOMEHT CHJIBI,
KOX(Q(QHUIMEHT TOJIE3HOTO JCHCTBHUS MEXaHW3MOB, KMHETHYECKas W MOTEHIHAJbHAs SHEPTHs),
IpU ONUCAHWHM TPABMWIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEIUYMH, HX
0003Ha4YeHMs] U €IWHUIBl (PU3UUYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE JTAHHYIO
(u3NYECKYI0 BETUYHMHY C JAPYTMMHU BEIIMYMHAMM, CTPOUTH IPa(PUKH U3yUYEHHBIX 3aBHCHUMOCTEN
(bMBUYECKUX BEIMYNH,

— XapaKTepH30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBJICHUS U IPOILECCHI, UCIIOJIb3Ys IpaBHIia
CIIOXEHMsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbluara (0J10Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYeCKON
SHEpruM, TMpH OSTOM JaBaTh CJOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BhIPaKEHUE;

— O0OBACHATH (PU3NYECKHE SBJICHMSI, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUYUHHO--CIIEICTBEHHbBIE
CBSI3H, CTPOUTH 00bSICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ Onopoil Ha 1—2 U3y4eHHBIX CBONCTBA
(bU3UYeCKuX SIBICHUH, (PU3HMUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

- pemarh pacu€THbIC 3adadyd B 1-2 JEHCTBHS, UCIOJB3YyS 3aKOHBI H  (OPMYIIHI,
CBsI3bIBAalOIME (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMs 3aJayd 3allUChIBATh
KpaTKoe YCJIOBHUE, MOJCTABIATh (pU3MUECKHE BEJIWYMHBI B (OPMYNIBI U IPOBOJUTH PACUETHI,
HaXOJUTh CIIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE I PELIEHU 33/]]a4, OLIEHUBATh PEATUCTUYHOCTD
MOJTyYeHHOU (HU3MUECKOW BEIIMUNHBI;

— pacno3HaBaTh MPOOJIEMBl, KOTOPHIE MOKHO PELIUTh MPU MOMOIIX (PU3UUYECKUX METOMOB,
B OIIMCAHMUU HCCIICZOBAHUS BBIJICIATh NIPOBEPSIEMOE MPEAINOJIOKEHHE (TUIOTE3Y), pa3iauyaTh U
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3ylbTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JIEJaTh BBIBOJbI
II0 €r0 pe3yabTaTaM;

— NIPOBOJUTH OIBITHl MO HAOIIOAEHUIO (PU3NYECKUX SIBJICHUH WM (U3NYECKUX CBONCTB
Ten: (popMyIupoBaTh NMPOBEPsiEMbIE NPENNOI0KEHNS, COOMpPaTh YCTAHOBKY U3 MPEI0KEHHOTO
000pyJ0BaHUs, 3aMChIBATH XO/1 ObITa U (POPMYJIHPOBAThH BHIBOJIBI;

— BBINOJIHATH HPSMbIE U3MEPEHUsl PACCTOSIHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEeMIepaTypbl ¢ UCIOIb30BAHUEM AHAIOTOBBIX U LIM(PPOBBIX NPUOOPOB, 3aMMCHIBATh MOKA3aHUSA
puOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPELIHOCTH U3MEPEHNUH;

— NIPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTU OJHOM (PU3MUECKOM BEIMUYUHBI OT APYroM C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PABHOMEPHO JBMXKYLIETOCS Tela OT
BPEMEHHU JBIKEHMs Tella, CUIbl TPEHUs CKOJBKEHHUs OT Beca Teja, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIBI
YIPYrOCTH OT Y/UIMHEHMsI MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpyKEHHOI yacTh
Tela W OT IUIOTHOCTU J>KUIKOCTH, €€ HEe3aBUCHMMOCTU OT IUIOTHOCTU Tena, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXEHO TeJO, YCIOBHMH IUIABaHUS Tell, YCIOBHH paBHOBECHUs pblyara U OJOKOB),
y4acTBOBATh B IUIAHUPOBAHUM Y4eOHOTO HCCIEI0BAaHUS, COOMpaTh YCTAaHOBKY M BBIMOJHATH
U3MEpEHHus, clenyd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yibTaThl IOJy4YEeHHOMH
3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEIJIOKEHHBIX TaOMUI M TrpaduKoB, aenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

— TPOBOJUTH KOCBEHHBbIE M3MEpeHHs (U3MUYECKHX BeNIWYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPIOTO TEJa, CHJIA TPEHUS CKOJBKEHHS, JaBICHHE BO3/yXa, BBITAJIKHUBAIONIAS
cuiia, JISHCTBYIOIAs Ha MOTPY)KEHHOE B HKMJKOCTh TeNo, KOd(pPULIUEHT MONe3HOr0 IeHCTBUS



MPOCTBIX MEXaHU3MOB), CIEAys MPEUIOKEHHOW WMHCTPYKIMHU: MPU BBIOJHEHUH H3MEPEHUI
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOM BETUYMHBI;

- coOmojgath TpaBWiIa TEXHUKUM Oe3omacHOCTH npu  pabore ¢ 1abOpaTOpPHBIM
obopynoBaHueMm;

— YKa3bIBaTh MPHUHLHUIBI JEHCTBHS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, ITUHAMOMETD, COOOINAIONIMECS COCYIbl, OapoMeTp, pblYar, IOJABWKHBIA |
HETIOIBMKHBIN OJIOK, HAKIIOHHASI TUIOCKOCTH;

— XapaKTepH30BaTh MPHHIUIBI JEHCTBUS N3yUYCHHBIX MPHOOPOB U TEXHUUYECKHX YCTPONCTB
C Omopoil Ha HX omnucaHus (B TOM 4YHCJE: TOIMMUITHUKHA, YCTPOMCTBO BOJONPOBOJA,
THJIPABIUYECKUN TpPecC, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), HCIONb3Ys
3HaHMSI O CBOWCTBAX (U3WYECKUX SABJICHUH U HEoO0XoauMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

— MPHUBOJUTH MpUMEPHl (HAXOAUTh HHGOPMALMIO O NpHUMepax) MPaKTUYECKOrO
WCTIOJIb30BaHUs (PM3NYECKUX 3HAHWI B TIOBCEJHEBHOW >KU3HU ISl oOecriedeHns: 0e30macHOCTH
npu oOpameHnd ¢ NpudopaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JIOPOBBSI U
cOOIOIGHNS HOPM 9KOJIOTMUYECKOTO TIOBE/IEHUS B OKPYXKaIOLEeH Cpele;

— OCYIIECTBIISITh OTOOP HMCTOYHHKOB wHWH(popMmanuu B VHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE WMEIOIIUXCS 3HAHWA W TYTEM CpaBHEHUS
Pa3MYHBIX MCTOYHUKOB BBIIENATH HH(DOPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYMBON WIIH
MOKET OBITh HEJOCTOBEPHOII;

— WCIIOJIB30BaTh TPH BBIMIOJHEHUN YYEOHBIX 3allaHU HAyYHO--TIOMYJSIPHYIO JTUTEPATypy
(GU3NYIECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

- CO03/1aBaTh COOCTBEHHBIE KpaTKHE MHUCHbMEHHBICE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
UCTOYHHUKOB MHpOpManuu GU3NYECKOTO COAEPKaHMs, B TOM 4HCIe MyOIMYHO JelaTh KpaTKue
COOOLIEHUA O pe3ynbTaTax IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, NPH 3TOM TIPaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATHHHBIA anmapaT Kypca (U3HMKH, COIPOBOXAATh BBICTYIJICHHUE
Mpe3eHTalNEH;

— IpU BBINOJIHEHUU Y4eOHBIX NMPOEKTOB U HCCIECAOBAHUM pacnpenessaTh OOsS3aHHOCTH B
Ipylne B COOTBETCTBUU C IIOCTaBJIEHHBIMHU 3aJjayaMM, CIIEAUTh 3a BBIINOJHEHUEM IUIaHA
NeWCTBUH, aJJeKBaTHO OLICHMBATh COOCTBEHHBIH BKJAJ B JAEATEIIHOCTh TPYIIbI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koniy oOyuenus B 8 kjacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

— HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U aMOP(HBIE Tella, HACBIIICHHBIN
Y HEHACHIIICHHBIN Map, BIAXKHOCTh BO3MyXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrus, TEIIOBON
JIBUTATENb, O3JEMEHTAPHBIA JJIIEKTPUUYECKHUI 3apsll, JJIEKTPUUYECKOE II0JIe, IPOBOJHUKH U
TUDTIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

- pa3nuuaTh SBIEHUS (TEMJIOBOE pACHIUPEHHWE U CKaTue, Temionepeaaya, TEIIoBOe
paBHOBECHE, CMauMBaHWE, KalWJUISPHbIC SIBICHUS, HCIApeHHe, KOHJICHCAIUS, TIUIAaBICHHE,
KpucTaJu3aius (OTBEp/IeBaHUE), KHUIIEHHE, Terrionepenadya (TerIonpoBOAHOCTh, KOHBEKIIHS,
U3ITyYeHHUE), SJIEKTpU3alusl Tell, B3aUMOJACWUCTBHE 3apsOoB, JIEHCTBHUS AIIEKTPHUYECKOTO TOKa,
KOpPOTKO€ 3aMbIKaHUE, B3aUMO/ICHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO MOJIsI HA IPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAsE MHIYKIIMs) 1O OMHMCAHUI0 MX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE;

- pacro3HaBaTh MPOSBIEHUE M3YYCHHBIX (DM3MUECKHX SIBJICHUN B OKPYKAIOIIEM MUDE, B
TOM 4uclie (U3NYECKHE SIBJICHUS B TPUPOJE: MOBEPXHOCTHOE HATSHKCHHE M KalWJUISpHBIC
SIBJICHUS B NPHUPOJAE, KPUCTAIBI B mpupojne, uznydenue ConHIa, 3aMep3aHHe BOJOEMOB,



MOpCKHE Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, HWHEs, CHEra, J3JICKTPUYECKUE SIBIICHUS B
aTMocdepe, 3IEKTPUUECTBO JKUBBIX OpPraHM3MOB, MarHHTHOE TOJe 3eMiiH, Apei( MOIIOCOB,
pOJIb MAarHUTHOTO TOJISI JUIS >KM3HM Ha 3emiie, MOJISIPHOE CHUsSHUE, MPU 3TOM NEPEBOJUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICTATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3MIECKUX
SIBJICHUI;

— ONUCHIBATh U3yYCHHBIC CBOWCTBA TeNl W (PU3MYECKUE SBICHUS, HUCIOJB3YS (DU3HUYCCKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTUsl, KOJUYECTBO TEIJIOTHI, YAEIbHAS TEIJIOEMKOCTh
BEIIECTBA, YJAEJbHAs TEIUIOTa IUIABJICHHUS, yJedbHas TEIUIOTa MapooOpa3oBaHusd, YJENbHas
TEIUIOTa CrOpaHUsi TOIUIMBA, KOA(M(MUIMEHT TMONE3HOr0 JCWCTBUS TEIUIOBOW MAIIWHBI,
OTHOCUTEJIbHAs BJIAQXKHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIa TOKa, 3JEKTPUUECKOe
HalpsDKEHUEe, COMPOTUBJICHUE NPOBOJHUKA, YIEIHLHOE COMPOTHBIICHHE BEIIECTBa, padoTa W
MOIITHOCTh AJIEKTPUUECKOTO TOKA), MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PM3UUYECKUN CMBICI
WCIIOJIb3YEMBbIX BEJIUYHMH, 0003HAYCHHS U €AUHUIBI (PU3NUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMHU BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUUH;

— XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SBJICHHUS M TMPOIECCHI, HCIOIB3YS
OCHOBHBIE€ TIOJIO)KCHHSI MOJIEKYJISIPHO--KHHETHYECKOM TEOPUU CTPOEHHUS BEIIECTBA, MPUHITUI
CYNEepIo3UINK NoJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsjaa, 3akoH Oma Juis
yd4acTka 1emnu, 3akoH Jxoymns—JIeHia, 3akoH cOXpaHEeHUs SHEPTHH, IPU ATOM J1aBaTh CIIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aNMCHIBATh €0 MaTEMaTUYECKOE BEIPAKECHHE;

— OOBSACHATH (PUBNUYECKUE MPOIECCHI U CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH
00bsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1-2 WM3YYEHHBIX CBOWCTBA (PU3UUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTrh pacu€THbIC 3adauyd B 2-3 JEHCTBHs, UCIOJB3YyS 3aKOHBI W (OPMYIIHI,
CBs3bIBAIOIIME (U3MYECKHE BEIUYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3aJauyd 3alluChIBAaTh
KpaTKO€ YCJIOBHE, BBISBIISITh HEJOCTATOK JAHHBIX IS PEIIECHUs 3aJaud, BHIOMpATh 3aKOHBI U
(dbopMyIbl, HEOOXOaUMBIE JUId €€ pelleHUs, MPOBOAUTH PAcUYEThl U CPaBHHUBATH IOJy4YEHHOE
3HaueHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

- pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPHU MOMOIIU (PU3NIECKHX METOJIOB,
WCIIOJIb3Ysl OINHUCAHME HCCIEN0BaHUS, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHUE, OLICHUBATh
MIPaBUIILHOCTB NOPsJIKA POBEJICHUS NCCIEA0BaHMs, 1€TaTh BEIBObL;

— MPOBOJUTH OIBITHI IO HAOIIOAECHUIO (PU3NUECKUX SBICHUN WM PU3NYECKUX CBONCTB Tell
(KamwUIsipHBIE SIBJICHMSI, 3aBHCUMOCTb [JaBJICHHMS BO3JyXa OT ero o0béma, TemIepaTyphl,
CKOpPOCTH IIpollecca OCTBhIBAaHUSI M HAarpeBaHUsl MPU HU3IYYEHUH OT LBETA H3JIydarollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOABI OT TEMIEPATYyphl >KUIKOCTH H
IJIOIIA M €€ TIOBEPXHOCTH, JIEKTPHU3alUs Tel M B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3apsIOB,
B3aMMOJICIICTBUE TMOCTOSIHHBIX MAarHUTOB, BU3YaJM3alllsl MarHUTHBIX TOJEH MOCTOSHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOIO IOJISI Ha IPOBOJHUK C TOKOM, CBOMCTBA RJIEKTPOMArHWUTA,
CBOMCTBa  DNEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMyIupoBaTh  MpPOBEpSIEMbIC
MIPENIONIOKEHHUsI, COOMpaTh YCTAaHOBKY W3 MPEATOKEHHOTO O00OPYAOBAaHHUS, OMUCHIBATH XOJI
ombITa ¥ (OpMyIHPOBATH BHIBOJIBL;

— BBINOJHATh NPSIMbIE U3MEPEHUs] TEeMIlepaTypbl, OTHOCHTEIBHON BIIA)KHOCTH BO3/yXa,
CWJIBI TOKa, HAMpPSOKEHHs C MCIOJIh30BAaHUEM aHAIOTOBBIX MPHUOOPOB U JATYUKOB (PUIUUYECKUX
BEITUYMH, CPABHUBATH PE3yabTaThl U3MEPEHUH ¢ YUETOM 3a/1aHHOM aOCOMIOTHOM MOTPEIIHOCTH;

— TPOBOJHUTH HCCIEAOBAHHWE 3aBHUCUMOCTH OJHOW (DM3MUYECKON BEIMYUHBI OT JPYrod ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUU (3aBUCUMOCTb COIMPOTHUBIICHHUS MPOBOJHUKA OT €ro
JUIMHBI, TJIONIA/IA TONEPEYHOr0 CEUYECHMS U YAEIbHOIO COMPOTUBIIEHUS BEIleCTBa MPOBOJHUKA,
CWJIBl TOKa, MAYHIEr0 4epe3 MPOBOJHUK, OT HANPSIKEHHUS HA MPOBOJHMKE, HCCIEAOBaHUE
MOCJIEIOBATEIFHOTO W TapajuieIbHOTO  COCIUHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
UCCIeIOBaHUE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIEAYs MPEI0KEHHOMY IJIaHy,



(UKCHpPOBaTh PE3yJAbTAThl MOJYYCHHOH 3aBUCMMOCTH B BUAE TaOmuI U rpaduKoB, enaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEOBAHMS;

— TPOBOJUTH KOCBEHHBIE HM3MEPEHHMS (PU3MUECKUX BENUYMH (yIelbHas TEIIOEMKOCTD
BEIIECTBA, COIMPOTHBIICHHE IPOBOJHUKA, pPadOTa ¥ MOMIIHOCTb 3JIEKTPHUECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€Ays MPEUI0KEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUYCHUE BEJIMUMHBI;

- coOmogath TpaBWiIa TEXHUKM Oe30mMacHOCTH Tpu  pabore ¢  1abopaTOpHBIM
o0opynoBaHuEM;

— XapaKTepH30BaTh MPUHILIMIIBI JEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpOM Ha MX omucaHus (B TOM 4YMCIIE: CUCTEMa OTOIUIEHHS JIOMOB, THIPOMETp, MapoBas
TypOMHa, aMIEepMETp, BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHI, HarpeBaTelbHbIE 3IEKTPONPUOOPHI (IIPUMEPHI), EKTPUUYECKHE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, JJIEKTPOJIBUraTeNlb IOCTOSHHOTO TOKa), MCIOJb3YysSd 3HaHHMS O CBOMCTBAxX
(bu3nyecKux ABJICHUN U HEOOXOAUMBbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh IPOCTblE TEXHUYECKHE YCTPONCTBA M HU3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIhb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTAaBJIATH CXEMBbI
AIIEKTPUYECKUX IeNeil ¢ MocieqoBaTeNbHBIM U MapajlyieIbHbIM COEIUHEHHEM 3JIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHHS 3JIEMEHTOB AIEKTPUUYECKUX IIeTel;

— MPHUBOJUTH MpUMEpPHl (HAXOAUTH MHPOPMALMIO O TMpPUMEPax) MPAKTHUYECKOTrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6e301macHOCTH
npy oOpaleHuu ¢ MNpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pPOBbS H
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

— OCYLIECTBIATh NMOUCK MH(pOpMaMK (PU3NYECKOTO coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W NyréM CpaBHEHMs JOIOJHMUTENBHBIX HMCTOYHMKOB BBIJCIATH
MHGOPMALHIO, KOTOPas SBJISIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— HCINOJB30BaTh IPHU BBINOJHEHUN Y4e€OHBIX 3aJaHU HAay4yHO--NOMYJISIPHYIO JIUTEpaTypy
(GU3nM4ecKoro cojep)KaHus, CIPaBOYHBIE MaTepHalibl, pecypchl cetu VIHTepHeT, BianeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHON 3HAKOBOM
CHCTEMBI B APYT'YIO;

- Co3/1aBaTh COOCTBEHHbIE IHMCBbMEHHbIE M KpaTKHE YCTHble COOOIIEHUs, 0000mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOrO COAEPIKaHUsS, B TOM UHUCIIE ITyOIUYHO
IPEICTABIATh PE3ylbTaThl MPOEKTHOM MM HCCIEI0BATENbCKOM JESITENbHOCTH, NPU 3TOM
I'PaMOTHO HCHOJb30BATh HM3Y4YEHHBIH NOHATUHHBIN anmapar Kypca (U3UKH, COIpPOBOXKIAThH
BBICTYIIJICHHE TIPe3eHTalueH;

— IpU BBINOJIHEHUM YYEOHBIX IPOEKTOB U UCCIEIOBaHUNA (DU3HYECKUX MPOILIECCOB
pacrpenesiaiTh 00513aHHOCTU B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJjayaMHU, CIEAUTH 32
BBIMIOJIHEHUEM IUIaHA JAEHCTBMM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIJl B JIETEIBHOCTh TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTMBHOE B3aWMOJICHCTBHE, HPOSBIIAS
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

K koHiy oOyueHus B 9 kiacce npeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

— HCIOJIb30BAaTh IIOHATHA: CUCTEMA OTCYETA, MaTepHallbHas TOYKa, TPaeKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHWYECKOIo JBIKEHHUs, nedopmanus (yrnpyras, miacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO
TBEPJI0€ TEJI0, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUS U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPBl UCIYCKaHHsI U IMOTJIOIIEHus, aabda-, 6era- u
ramma-Hu3JIydeHus, U30TOIbI, A/I€pHAst SHEPTeTHKA;



- pa3nuuaTh sBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEMHOE ABUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJHMHEHHOE JBW)KEHHE, CBOOOJHOE TMAaJeHHE TeJI, pPaBHOMEpPHOE
JBUKEHHE II0 OKPYXHOCTH, B3aMMOJEHCTBUE TeEJ, PEAKTUBHOE [BM)KEHME, KOJeOaTelbHOE
IBIDKEHUE (3aTyXalollMe H BBIHYXKACHHBIE KOJeOaHMs), pPE30HAHC, BOJIHOBOE IBIIKEHHE,
OTpaXXCHHE 3BYKa, IPSIMOJMHENHOE pacIHpOCTpaHEHUE, OTPaKEHHWE M IPEJIOMIICHHE CBETa,
MIOJIHOE€ BHYTPEHHEE OTPaKEHHE CBETa, Pa3lIOKEHHE OENoro CBETa B CIEKTP M CIIOKEHHE
CIEKTPAJIbHBIX IBETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JIMHENYaToro CIeKTpa HU3JIy4YEeHHs) IO OIMUCAHHIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

- pacro3HaBaTh IPOSIBICHUE HU3YYEHHBIX (U3UYECKUX SIBJIEHUH B OKpY)XKarolleM Mupe (B
TOM 4Hciie GU3NYECKUE SBICHUS B IPUPOJIE: IPUIUBBI U OTJIMBBIL, IBHKeHUE maHeT CoslHeuHOI
CHUCTEMBI, PEaKTUBHOE JBW)XCHUE MKHUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMHU, 3XO, LIBETa TeJ, ONTUYECKHE SIBJICHUS B
npupoje, OHOJOrMYecKoe JAEeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOIO U PEHTTE€HOBCKOTO
U3ITy4YeHUHN, €CTECTBEHHBIH paJuOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paAHMOaKTHBHOE
U3JIydYeHUEe MPUPOJHBIX MHMHEpAJIOB, IEMCTBHE pPaJUOAaKTUBHBIX H3IY4EHHH Ha OpraHusM
YeJl0BeKa), MPH ITOM NEPEeBOJUTh MPAKTHUECKYIO 3a/1a4y B Y4€OHYIO, BBIACIAThH CYIIECTBEHHBIE
CBOMCTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

— ONHUCHIBATh U3yYEHHBIE CBOMCTBA TeNl M (pU3MUECKue SBICHUS, HUCIOJIB3YS (U3NYECKUE
BEJIMYMHBI (CPEHSS 1 MTHOBEHHAsl CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBKEHUH, YCKOPEHUE,
nepeMeleHue, IMyTb, YyrioBas CKOpPOCTb, CHJIa TpPEHHUs, CHJIa YIOPYrOCTH, CHJIa TSDKECTH,
YCKOpeHHEe CBOOOTHOTO TaJeHus, BEC Teja, MUMITYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYecKas
paboTa ¥ MOIIHOCTh, MOTEHLMAJIbHAS SHEPTUs Tella, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EeMIIH,
MOTEHIMATbHAS SHEPrHsl CKAaTOM NPYKUHBI, KUHETHYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHeprusi, Mepuoj M 4YacroTa KoJieOaHW, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPEIOMIICHUS Cpeibl), MPH ONHUCAHUU MPaBUIBHO TPAaKTOBATh
(bu3nyecKuil CMBICI UCHOJB3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHUIIBI (PU3UUYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UYECKYIO BEIIMYMHY C IPYTMMH BEIMYMHAMU,
CTPOUTH rpaQUKU U3Y4YECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

— XapaKTepH30BaTh CBOMCTBA Tel, (PU3UYECKHUE SIBICHUS M IPOLECCHI, UCIOJB3Ys 3aKOH
COXPaHEHHUs SHEPrUuH, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHLHUI CYNEPIIO3UIIMH CUJI, MPHUHIIUI
oTHOcuTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXCHUsI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO W MACCOBOTO YHCEN MpU
SJIEPHBIX PEaKIUsAX, MPU TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

— 00BACHATH (hU3MUECKUE IPOLIECCH U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO--CIIEJICTBEHHBIE CBSA3H, CTPOUTH
0o0BsicHEeHHE U3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

- pemiath pacu€THbIC 3a/1a4u (OMUPAOIIMECS HA CUCTeMY M3 2—3 ypaBHEHUH), UCIOJIb3Ys
3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHaN3a yCIOBHS 3a1a4l
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIC JAHHBIE, BHIOUPAThH
3aKOHBI U (OPMYIbl, HEOOXOIUMBIE [UIsI PEIICHHs, TMPOBOJUTH PacdY€Thl M OLEHUBATH
PEATUCTUYHOCT IOMYYSHHOTO 3HAUYEHUST (PU3NYECKON BETUUHHBI;

— pacno3HaBaTh MPOOJIEMBl, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3UUYECKUX METOIOB,
UCIOJIb3YSl ONMCAHHWE HCCIENOBAaHMsS, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATb
MPaBUIBHOCTh TIOpAJIKA TMPOBEJCHUSA HWCCIEAOBAHMS, J€NaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

— TPOBOJHTH OIBITHI IO HAOMIONEHUIO (PU3UUECKHX SBICHUN WM (PU3NIECKUX CBOUCTB Tell
(u3yyeHue BTOpOTO 3akOoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIHM, 3aBHUCHUMOCTbH IEepHoOja
KoJieOaHui IPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTHU MPY>KUHBI K HE3aBUCUMOCTH OT



aAMIUTATY/IBI MAJIBIX KOJICOAHM, IPSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA, PA3IOKEHUE OEIoro
CBETa B CHEKTp, U3yUYeHHE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pa’keHUs
npeaMera B cOOMparoIie JInH3e, HaOMI0IeHHE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IIyYCHHUS):
CaMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000pyA0BaHUS, ONUCHIBATH X0
OTIBITA M €T0 PE3YIbTATHI, POPMYITHPOBATEH BHIBOIBI,

— TPOBOJIUTH IPH HEOOXOJUMOCTH CEpPHUIO MPSAMBIX HW3MEPEHUH, OMIpenessisi cpenHee
3HAUCHUE M3MEPSEMOI BeTUYHHEI ((DOKYCHOE PaCCTOSIHUE COOHMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOP crmoco0a u3MepeHust (M3MEPUTEILHOTO MPUOopa);

— TPOBOJUTH HCCIEIOBAHHE 3aBHUCUMOCTEH (M3WYECKUX BEIMYMH C HCIOJIb30BAHUEM
MPSMBIX W3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMCHH TPU PABHOYCKOPEHHOM JIBHKCHHH 0€3
HaYaJIbHON CKOpPOCTH, TEpHOAa KOJeOaHM MaTeMaTHYecKOro MasTHHUKA OT JUIMHBI HUTH,
3aBHCHMOCTH yIJIa OTPaKEHHs CBETA OT Yrila MaJeHusl W yriia MPEeNoOMIICHHs OT yrila MajeHus):
TUTAHUPOBATh MCCJIEIOBAHNE, CAMOCTOSITEIHHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTYYEHHOM 3aBHCUMOCTH (PU3WYECKUX BEIIMYMH B BHJIE TAOMUI U Tpa(UKOB, JIeNaTh BBHIBOIBI
0 pe3yNbTaTaM HUCCIIEI0BaHUS;

— TPOBOJHWTH KOCBEHHBIC W3MEpPEHUS (PU3NYCCKHX BEIMYMH (CPEIHSS CKOPOCTh W
YCKOpEHHE Tella TPH PABHOYCKOPEHHOM JIBIDKCHHWH, YCKOpPEHHE CBOOOTHOTO TIaJICHHS,
KECTKOCTH MPYKUHBI, KOO(PPUIIUEHT TPEHUSI CKONBKEHHsI, MeXaHH4decKasi paboTa U MOIIHOCTb,
9acToTa W TMEePHOJ] KOJeOaHUI MaTeMaTHIeCKOTO M MPYKHHHOTO MAasTHHKOB, ONITUYECKasl CHIIa
coOuparomieid  JMH3BI, PpaJAMOAKTUBHBIN  (OH): IUIAHMpPOBATH HU3MEpPEHHs, coOuparb
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIITOJIHATH U3MEPEHHUS, CIIEAYS PEUI0KEHHOW HHCTPYKITUH,
BBIUMCIIATH 3HAYCHUE BEIMYMHBI H aHATM3UPOBATH MOydEeHHBIE PE3YJbTAThI C YIETOM 3a/1aHHON
MOTPEITHOCTH U3MEPEHUN;

- coOmofaTh TpaBWJIa TEXHUKKA OE30MacHOCTH TMpu  paboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

- pa3iuyaTh OCHOBHBIE MPU3HAKHU U3YUYEHHBIX (DU3MUECKUX MOJIENCH: MaTepralibHasl TOUKa,
abCoIOTHO TBEPAOE TEJO, TOYSUHBIN HCTOYHUK CBETA, JIy4, TOHKAs JINH34, [IJIJaHeTapHask MOJIENb
aToMa, HyKJIOHHAsi MOJIeJIb aTOMHOTO SI/pa;

— XapaKTepH30BaTh MPUHIIMIIBI ACHCTBUS U3yYECHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOICTB
C Omopoil Ha WX omHcaHus (B TOM 4YHUCIE: CIHIOMETp, JATUUKHU MOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHHUs, pakera, OHXOJIOT, OYKH, IEpPUCKOI, QoToanmapaTr, ONTUYECKHE CBETOBO/IBI,
CIEKTPOCKOIN, MO3UMETp, Kamepa BuiibcoHa), MCHoOJIb3ysl 3HAHMSI O CBOMCTBaxX (PU3NYECKUX
SIBJICHUN U HEOOXOAUMBbIE (PU3NYEeCcKHe 3aKOHOMEPHOCTH;

— HCIOJIb30BAaTh CXEMbl U CXEMATHYHbIE PUCYHKHM H3YUYEHHBIX TEXHHUYECKHUX YCTPOMNCTB,
W3MEpPUTENbHBIX MPUOOPOB W TEXHOJOTMYECKHX IMPOIECCOB TMPHU PEIICEHUU y4eOHO--
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOSHUS U300paKE€HUIl B MIIOCKOM 3€pKaje U
coOuparolei J1H3e;

— MPHUBOJUTH MpPUMEpPHl (HAXOAUTH WHPOPMAIMIO O TMpPUMEPax) MPAKTHIECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6e301macHOCTH
npu OOpaleHHu ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3I0POBbS H
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpene;

— OCYHIIECTBIIATh MOUCK uHpopMmanmu ¢u3Mdeckoro cojepkanuss B VHTepHeTe,
CaMOCTOSITENIbHO  (OpMYNUpysT  MOUCKOBBIM  3ampoc, HAXOAUTh MYTH  OMpeIeiIeHHUS
JOCTOBEPHOCTH TMOJTy4YE€HHOH MH(OpPMAIMKM HA OCHOBE MMEIOIIMUXCS 3HAHUHN U JOMOJIHUTENBHBIX
HCTOYHUKOB;

— HCIOJIb30BaTh IMPH BBIMOJHEHUU YYEOHBIX 3aJlaHUN HAayYHO--TIONYJSIPHYIO JHUTEpaTypy
(U3MYECKOTO COJepXKaHUs, CIpaBOYHBIE MaTepUallbl, pecypchl ceTu HHTepHET, BIaneTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(OpMAMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

- co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3UYECKOTO COJIEpKaHUs, MyOIMYHO TPEICTABISTh PE3yIbTaThI



HpOCKTHOﬁ HJIn I/ICCJIGI[OBaTeJIBCKOﬁ ACATCIIbBHOCTH, IIpU OSTOM TI'pPaMOTHO HCIIOJb30BATh
M3yYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
Mpe3eHTAIHeH ¢ Y4ETOM 0COOCHHOCTEHN ayIUTOPHU CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBO Yacos DiIeKTPOHHBIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
n/m nporpamMmsl B Kontpoubbie | [pakruueckue | (WHPpoBbIe)
cero padoThI padoThI o0pa3oBaTejibHbIe
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 | @usuxa - nayka o npupone 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
12 DH3MUCCKHUE BEMHHEI 2 https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 | EcrecTBeHHOHAYYHBI METOJ MTO3HAHUS 2 1 https://m.edsoo.ru/7§416194
Hroro no pazneny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenue pemectsa 2 1 https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 1 1 bu6mmoreka [JOK
' BEIICCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 | Mexammiecroe ABmxeHue 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 WNuepuus, Macca, NIOTHOCTh 6 1 2 https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 12 1 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

Hroro no pasaeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua nasieHus TBEPABIMUA 3 bubnuorexa [IOK
' TeJIaMHU, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bu6mmoreka [{OK
4.2 | Nasnemme xupoctu > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 | Armoceproe rapaerie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 5. PaGora u MomHoCTb. JHEprus
bu6mmoreka [IOK
5.1 | Pabora u mompmocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 | Ipoctie mexamm3mE! > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 | Mexammueckas sneprus S 1 https://m.edsoo.ru/7f416194
Hroro no pasuery 13
Pe3epBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne n/m Hauvienosarie pasienos u rem Kounrpoanubie | IIpakrunueckue | (HuppoBbIe)
) NpOrpamMmel Bcero P p p
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. TensioBblie siBIeHUSs
11 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 'Tenzosbie npoueccn: 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apAibl. 3apsKEHHbBIE TeJla U 7 1 bubmuorexa [JOK
' UX B3aHMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 |IloCTOSSHHBIN AJIEKTPUUECKHUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 |MaruuTHbIE ABTCHAA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 |DnexTpoMarHUTHAs WHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



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

KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne n/mm Hauvienosarie pasienos u rem Kourpoabuble | IIpaktuyeckue | (uudposbie)
) NpPOrpaMmsI Bcero P p p
padoThI padoThI odpa3oBaTejibHbIE
pecypcsl
Pa3nen 1. Mexannueckue siBJeHHs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OTIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
1.2 Bsanmoneiictaue Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3axou coxpaneHm 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexanuuyeckue KoJ1e0aHNS U BOJIHbI
bu6mmoreka [IOK
2.1 Mexanndeckue KojeOaHus 7 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2  |MexaHMUYECKHE BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnunoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeroBble sIBJICHUS
4.1  |3akoHBI pacIpOCTPAHEHUs CBETA 6 2 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6

4.2 |JIuH3bl U ONTHYECKUE TPUOOPHI 6 3 bubnuoreka [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.3  |PaznoxxeHne OEIOTO CBETA B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
51 Hcnyckanue v MOrionieHrne CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 Crpoenne aTomnoro 41pa 6 . https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3  SlnepHble peakuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

[epoimkun, A.B. ®usuka. 7 xi1.: yaeOuuk / A.B.IlepbimkuH. - 6-€ u3j.,
crepeorturl. - M.: [Ipoda, 2017.

[epoimkun, A.B. ®usuka. 8 xi.: yueouuk / A.B.IleppiukuH.

[epoimkun, A.B. ®usuka. 9 kiu.: yueOnuk / A.B.Ilepbimkun
METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

bubmmorexa ITOK https://m.edsoo.ru/




