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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON mporpammel, npeactaBieHHbIXx B I'OC OO0, a takxke ¢ ydéroM padouei
IpOrpaMMbl BOCIIUTaHUs MIKOJIbI U KoHuenuu npenoaaBanus yueOHoro npeamera «Dusmkay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (OpMHUpOBaHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd U OpraHu3alMi0 H3y4deHHs (QHU3UKA Ha
JEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuitk DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[IporpamMma no (u3mnke ycTaHaBIMBAaeT paclpejesieHue y4eOHOTro marepuana Mo rojiam
oOyueHus (o Kjaccam), IMpeajaraeT MPUMEPHYIO [OCIEAOBATEIbHOCTh HM3YUEHUSI TEM,
OCHOBaHHYK0 Ha JIOTMKE PAa3BUTHS NPEIMETHOIO COJAEpXKAaHUS W y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroITuXCsl.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHs METOANYECKON TOMOIIU YYUTETIO
B CO31aHUU pabouel MporpaMMBbl 10 y4eOHOMY MTPEIMETY.
Ou3nKa SBISETCS CUCTEMOOOPA3yIONIUM JJisi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, MPeIoCTaBiIseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCcO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W UHTEpeca K HayKe Yy
oOyJaromuxcs.
Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE IMPENIOJaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:
® HAay4HO OOBICHSTH SIBICHUS;
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
IIOJIy4€HUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aMIX
Poccuiickoii ®@enepanuy, peaau3yloLMX OCHOBHBbIE 001Ie00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsewienust Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyyenus pu3nKku:
e [puoOpeTeHHe HHTEpeca U CTpEeMIIEHUS OOy4aroIluMXcs K HaydHOMY HW3YyYEHHIO
HOPUPOIbI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJCTaBICHUH O HAy4YHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHUs OCHOB CTPOEHUS
MaTepuy U pyHAaAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEICTABICHUNA O POIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeSITeIbHOCTH, CBSA3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEUIIEMY O0yYEHHIO B 3TOM
HallpaBJICHUHU.

JlocTikeHne STHX I1eneil mporpamMmbl 1O (U3MKE Ha YpPOBHE OCHOBHOIO OOIEro
00pa3oBaHus 00eCIeUnBaCTCs PEICHHEM CIICAYIOLINX 3a1aY:

e [puoOpeTeHHe 3HAHMA O JUCKPETHOM CTPOEHUHM BEIECTBa, O MEXAaHMYECKHUX,

TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



e TpHOOpPETEeHHWE YMEHHUM ONMHUCHIBAaTH M OOBICHATH (U3HUYECKHUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAaHHEM
dbuznyeckux Mozenei, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HaOIIOAATh MPHUPOAHBIC SBJICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ HHPOpMAaIHMe (U3UYECKOTO COJNEp)KaHUs, BKIHOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlICHUBaHKE WH(OPMALINU;

® 3HAKOMCTBO cO cepaMu NpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSX (PU3MUECKOI HAYKH.

Ha usydyenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hellen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).

[Ipennaraemslii B mporpamme mno Gusnke nepeyeHsb J1adopaTOPHbIX paboT U OMBITOB HOCHUT
PEKOMEHIaTeNIbHBIN XapakTep, y4UTENb JelaeT BbIOOp MpoBeneHUs J1adOopaTOPHBIX PadoT U
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX 0COOCHHOCTEN 00YJarOIIUXCsl, CIIMCKA SKCIIEPHUMEHTAIbHBIX
3aJJaHuM, peiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOTO IK3aMEHa M0 (PU3UKeE.

COJAEPKAHUE OBYYEHUA

7 KIIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®u3nka — Hayka o npupoje. SABnenus npupoasl. Ousndeckue sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenWuuHBL W3mepenue ¢Gusnueckux BeduuuH. DuU3NUEecKHe MNPUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapo/iHas CUcTeMa €IMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH W3Y4arOoT Ipuponay. EcrecTBeHHOHAY4HBIN
METOJl TIO3HaHWs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIIEPUMEHT 0 TMPOBEpPKE THIMOTE3, OOBsSCHEHHEe HaOmogaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TTOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, DNIEKTPHUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUS.

2. dusnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUI aHATOTOBBIM M IIU(POBBHIM

npubOpoM.

Jlabopamopuvie padomol u onvimel.

Omnpenenenue 1EHbI JeeHUs KAl H3MEPUTEIHLHOTO MPHoopa.
N3mepenne paccTOsTHUM.
W3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.
Ornpezenenne pa3MepoB MajibIX TeJ.
W3mepenne teMrmepaTypbl NpHU IMOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA INAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeleHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILIECTBRA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBM)KEHHUS YacTHI[ C TEMIIEpaTypoH.
BpoynoBckoe nBwkenue, muddysus. BzaumopeiicTBue dYacTuil BeUIECTBA: NPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH W TBEPIBIX
(kpucTaIIMYecKuX) Ted. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX

grpwWNE



COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO JIBHIKCHHSL.

2. HaOmoaenue nuddysuu.

3. HaOmionenue siBIeHHM, OOBACHSIIOUIMXCA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEIIEeCTBA.

Jlabopamopnwvie padbomot u onvimeol.

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

2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexannueckoe JBukKeHHE. PaBHOMepHOe W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenansisi CKOPOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacyér myTH v BpeMeHH BUKEHUSI.

SBnenue wHepuuu. 3aKOH HHepUuU. B3aumonelcTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JIBIKEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. [lnotHocth BemiectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIeCTBaA.

Cuna kak XapakTepucThka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
H3mepeHune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBIeHUE TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocTh. CnokeHUE CHUII, HANMpPABIEHHBIX I10
onHoi npsimoii. PaBHogeiicTBytomas cun. Cuna Tpenus. TpeHrue CKOJNbKEHUS U TPEHHUE MOKOSI.
TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKECHHS Tena.
H3mepeHne ckopocTy IPSIMOIHMHEHHOTO ABHKEHUSI.
Habnroienue siBjeHUs] HHEPIIUH.
Habmtoienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.
CrnosxeHue cull, HalpaBJICHHBIX 110 OJJHON MPSIMOH.
.]Iaﬁopamopubte padomol u onvimul.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHHsS (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).
2. OmpeneneHue cpenHed CKOPOCTH CKOJBXEHHUS Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPAOTO Tena.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHHs (IedopMalin) MPY>KUHBI OT
MPUIIOKEHHOU CUJIBL.
5. OmnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBieHus. [{aBieHue raza. 3aBUCUMOCTb
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamMHBI. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmarommecs cocyabl.  [mapaBiaudeckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe HaBieHue. [IpUuuHBI CylIeCTBOBaHUS BO3IYITHON
obomnouku 3emmu. Ombit Toppuuennu. M3mepeHue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo JaBICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeNo. BrITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormnnaBaHue.

Hemoncmpayuu.

1. 3aBucUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.

SuswN P
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Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/bl.
I'mapaBauyeckuit mpecc.
[TposiBnenue neiicTBust aTMOCHEpPHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAIKUBAIOLICH CHJIBI OT 00bEMa MOTrpYKEHHON wYacTH Tella Hu
IJIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
VYcnoBue maBaHus TeN: IUIABAHUE WIM IOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.
Jlabopamopnwvie pabomot u onvimeol.
1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.
2. OmnpeneneHre BBITAJKUBAIONIEH CHJIBI, JEHCTBYIOIIECH Ha TeEJNO, MHOTPYKEHHOE B
KUJKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAJKMBAIONMICH CHJIBI, JACHCTBYIOIICH Ha TeJIO B
JKUJKOCTH, OT MACCHI TeJIA.
4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B JKUIKOCTh YaCTH TeJa U OT IIIOTHOCTHU
JKUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneieHue eé

rpy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanundeckas padora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHUs pblyara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKU.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MEBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXpPAHEHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenrie pa®OTBl CHUIIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUH Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS phlyara.

3. Usmepenue KIT/I Hak1OHHOH MIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KIIACC

Pa3nen 6. TenuioBblie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BellecTBa. Macca
U pa3Mepbl aTOMOB MW MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSTHUM BemecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TENl HA OCHOBE TOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMadyuMBaHUME M KanWUIApHBIE sBIEeHUs. TemioBoe
pacUIMpEeHHe U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBepirieHre paboThl. BUbI TerIonepeaun: TeIonpOBOAHOCTh, KOHBEKIIHUS, H3ITYYCHHUE.

KonuuecTBOo TEmIOTHL. YenbHas TEIMIOEMKOCTh BelecTBa. TemmooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAITMYECKHUX
BEIeCTB. YenbHas Teryora ruasieHus. [lapooOpa3oBanwe u KoHAeHcamnwus. VcmapeHue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHsS. 3aBUCUMOCTh TeMIEpaTypbl KUIEHUS OT
aTMoc(hepHOTo JaBICHHUS.
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Brnaxxnocts Bo3myxa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHusl.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIIHM M 3alUTa OKPYKAIOMIEH CPE/Ibl.

3aK0H COXpaHEHUs U MPEBPAILICHUSI SHEPTHUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.
Hab6mronenue nuddysun.
HabGnronenue siBneHni CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.
Hab6nronenue TemioBoro pacimpeHus Tel.
N3menenune gapiaeHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIAXKICHHH.
[IpaBuna u3MepeHus TeMIiepaTyphbl.
Bunb! Teruionepenayn.
OxnaxJIeHnue Mpu COBEPIIEHUN PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habnronenue xurmenus.
. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.
. Mojienu TeIIoBbIX ABUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJICEKYJISIPHOTO TPUTSKEHHUSI.
OIBITHI 110 BBIPANIMBAHUIO KPHUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.
OIBITHI 110 HAOJIFOACHHUIO TEIJIOBOTO PACIITUPEHHMS T'a30B, )KUJIKOCTCH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
[IpoBepka THUIOTE3bl JIMHCHHOW 3aBUCHMMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmropenue u3MeHeHHs] BHYTPEHHEH 3HEpPrHH Teja B pe3ysibTare TEIUIoNepenayn 1

paboThl BHEIIHHUX CHIL

8. HccnenoBaHue SBIEHUS TEINIOOOMEHA MPH CMELTUBAHUY XOJIOAHON U rOpsSYei BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TNpU TEIIOOOMEHE C

HarpeTbIM METAJNINYECKUM IIUIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiecca uCapeHusl.

12. OnpeneneHrie OTHOCUTENHHON BIKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI MJIaBICHUS JIbA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

OnekTtpuzanus Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumojelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYHHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsioB. DJIEMEHTapHbIM snekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

ONEKTPUUECKUIT TOK. YCIOBUSI CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKa (TEIIOBOE, XWMHUYECKOe, MAarHUTHOE).
DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HampspkeHue. ComnpoTUBIECHUE
MPOBOJIHUKA. YIEbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTO TOKa. 3akoH Jlxkoyns—JIeHa. DnekTpudeckue e
U TIOTpeOUTENH IEKTPUIECKON dHEepruun B ObITy. KOpoTKoe 3aMbIkaHHeE.

BOooo~NOORWNE
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[TocTostHHbIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe mose
AIEKTPUYECKOr0 ToKa. [IpuMeHenue 31eKTpoMaranuToB B TexHUke. JlelicTBe MarHuTHOTO MOJIs
HAa T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOro Toka. lcmonb3oBaHue
AIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel  Papazgess. SBieHue dneKTpoMarHUTHOM — wHAyKuuu. [IpaBuno  JleHna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa NeKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apPsHKEHHBIX TEI.

VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTHuecKas HHIYKIIHSL.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3apsIOB.

[TpoBOAHMKY U TUIIEKTPUKH.

MonenrpoBaHe CUIOBBIX JTUHUI 3JIEKTPHUUECKOTO TOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JleiicTBHS 3NEKTPUUECKOT0 TOKA.

0. DIEKTPUYECKUH TOK B KHIKOCTH.

11. T"'a30BbIl pa3ps.

12. U3mepenue cuiibl TOKa aMIEPMETPOM.

13. U3mepenue 3MeKTpUUecKOro HanpsKEeHUs. BOJIBTMETPOM.

14. PeocTar 1 Mara3u COnpOTHBICHUN.

15. B3aumoieiicTBUE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3zesieHus TOJCOB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OnmiT Dpcrena.

19. MarauTtHoOe 1nojie ToKa. JJIeKTPOMArHurT.

20. [leficTBME MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

21. DneKTpoABUraTENb MOCTOSHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMArHUTHON HHIYKIUH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTD HaIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHHS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.

HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepeHue u peryimpoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS

pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPeE.

OnbIThl, JI€MOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  CONMPOTHUBIICHHS

MIPOBOJIHUKA OT €r0 JIMHBI, MJIOIIA 1 MONEPEYHOT0 CEUEHHS M MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HAMPSHDKEHUNW TPH TOCIEIOBATEILHOM COSIMHEHHH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia JUIsl CUJIBI TOKA MPU MapaiieTbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenrie pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHrie MOIIHOCTH SJEKTPHUUECKOTO TOKA, BBIACISAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIaMIOUKY, OT HAMPSKEHUS
Ha HEW.

13. Onpenenenue KIIJl narpeBares.

14. UccnenoBaHue MArHUTHOTO B3aMMOJICHCTBUS TTOCTOSTHHBIX MarHUTOB.

BOooo~NOORWNE
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15. U3yyeHre MarHUTHOTO TMIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H

pa3JieJIeHUN.

16. UccnenoBanue 1eiCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJACUCTBUS KAaTYIIKU C TOKOM U

MarHuTa OT CHJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKeE.

18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue paboThl AIEKTPOABUTATEINS.

20. Usmepenue KIIJl anekTpoaBurareibHONW YCTaHOBKH.

21. OnbITHl 10 HMCCIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEIOBAaHUE

VM3MEHEHUH 3HAYEHUs U HaIllpaBJIEHUS NHIYKIMOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHHS.

Mexanuyeckoe aBukeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHoe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEHHOe aBmkenne. CBoboaHoe mageHue. OnbIThI
lanunes.

PaBHOMepHOE nBHXKEHUE 1O OKpyxX)HOCTU. [lepuon m yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hbtorona. Tpetuit 3akon Herotona. [lpuniun
CyNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSl CKOJIBKEHHS, CHIIA TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
neperpy3KHu.

PaBHOBecue maTepuanbHON ToukHu. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEena
C 3aKpeIIEHHON OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsbxecTu.

Nmnynsc Tena. M3meHenune umnynbca. Mnynbc cuiibl. 3aKOH COXpPAaHEHHS] MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass pabota U MomHOCTh. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Cs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunetnueckas sHeprusi. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMXKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIHLHO

pa3HbIX TeJl OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABUKCHHUS.

5. HabnroneHue IBMKEHUS Tela MO OKPYKHOCTH.

6. HaGmronenune MexaHMYECKUX SBICHHUH, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENBHO KaOMHeTa (PU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MACChl TeJa U JICUCTBYIOIICH HAa HETO CHIIBI.

8. Habmronenue paBeHCTBA CHII TIPU B3aMMOJICHCTBHUH TE.

9. H3meHeHwue Beca Tella MPH YCKOPEHHOM JIBHKEHUH.

10. [Mepenaya umiynbca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoOpa3oBaHus SHEPTUU TPU B3AUMOJICHCTBUH TEN.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHnue uMmysbca npu abCONOTHO YIIPYTroM B3aUMOJICHCTBUH.

14. HabmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHne MeXaHU4IECKOW SHEPTUH MPU CBOOOTHOM IMa/ICHUH.



16. CoxpaHeHue MeXaHUYECKON HEPTUH MPH JBYXKEHUH TeJla MO 1eHCTBUEM NPYKUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpyupoBaHue TpakTa A pa3roHa M JlaJbHEHIIero paBHOMEPHOIO JBHKEHMS
IIapHKa UM TEJIEKKH.

2. OmnpeneneHue CpeHEH CKOPOCTU CKOJIBXEHUS Opycka MM JIBUXKEHHUs ILapHKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tejda HPU PAaBHOYCKOPEHHOM [JBM)KEHUHU 110 HAKIOHHOH
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJlbHOM CKOPOCTH.

5. IIpoBepka TruMOTE3bl: €CIM INPU PABHOYCKOPEHHOM [BHKEHMHM O€3 HadaabHOMN
CKOPOCTM IIyTH OTHOCSTCA KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKHU BPEMEHU OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIbl HOPMAJIBHOTO

JIaBJICHUSL.

Onpenenenue k03 PULNEHTA TPEHUS CKOIbKEHHSL.

Onpeznenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHMM Teja IO

TOPU30HTAILHONW MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YOPYTrOCTH HpU HOABEME TIpy3a C MCIOJIb30BaHUEM

HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarensHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOA, 4acToTa,
amMIuIuTyAa. MaremMaTMYecKMil M OpPYXHUHHBIM MasTHUKU. IlpeBpaleHue 5>HEpruu INpu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxatomue kosiebaHus. BoiHyxkaeHHble koneOaHus. Pezonanc. MexaHMueckue BOJIHBI.
CaoiicTBa MexaHHueckux BoJH. IIpononpHble U nonepedHbie BOJIHBI. [|JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHHuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHa. OTpaskeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 MO/ IeHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue MpoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HaO0nroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pEe30HaHC.

.]Iaﬁopamopubte padomol u onvimol.

1. Onpenenenue 4acTOTHI U EpHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHue 4acTOTHl U Meprojia KoieOaHUH Npy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHoOja KojJeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT

JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOAHUM MPYKUHHOIO MAasATHHUKA OT MaccChl

rpysa.

5. TIpoBepka HE3aBUCUMOCTH IepHoAa KoJIeOaHUN Tpy3a, MOABELICHHOTO K HHUTH, OT

Macchl Ipy3a.
6. OnbITel, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh IEpHoAa KoJeOaHHH MpyKUHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHUTHOE TNOJIE. JJIEKTPOMAarHUTHblE BOJHBI. (CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoJH. [1Ikana sekTpoMarHuTHBIX BOJIH. MICOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM
CBSI3H.
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DneKkTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIC CBOWCTBA CBETA.

Jlabopamopnwvie pabomot u onvimel.

1. U3ydeHwue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOTO TenedoHa.

Pa3gen 11. CBeToBELI€e SIBJICHUS.

JlyueBas monenb cera. Vcrounuku cera. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETA.
3atmenus ComaHia u JIynel. Otpaxenue cBeta. [mockoe 3epkaio. 3akOH OTpaKEHUs CBETA.

[Ipenominienue cBera. 3akoH mpenomiieHus: cBeta. [loHoe BHyTpeHHEe OTpa)KeHUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xopx nydeir B numH3e. Ontmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckorna. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpsimonuHEetHOE pacpoCcTpaHeHHEe CBETA.

OTtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnienue cBeTta.

OnTu4eckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

. IIpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA M TEJIECKOTIA.

10. Mozens riasa.

11. PaznoxeHue 6emoro cBeTa B CIICKTP.

12. [TonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnwsie pabomot u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOTO JIy4a OT yriia MaJieHusl.
2. H3yueHue xapakTepUCTUK N300paKEHHs MPEAMETa B TIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yTJia IPETOMIICHUSI CBETOBOTO Jy4ya OT yriia MmajeHus Ha
TPAHUIIE «BO3LYX—CTEKIIO».

[Tomryuenue n300pakeHUii ¢ TOMOIIBbIO COOMPAIOIIEH TNH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIei TNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnBITEI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBHIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapuas mojaenb aroma. Moaens atoma bopa. Mcnyckanne u
NoTJIoNIeHne cBeTa aToMoM. KBaHThl. JIuHeluaThie CIIEKTPBI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyknonnass moxens atomHoro siapa. W3orombel. PanmoaktuBHble mnpeBpamieHus. [lepuon
noJtypacnaaa aTOMHBIX siJIEp.

Snepuble peakuu. 3aKOHBI COXPaHEHUS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
aToMHBIX siaep. CBs3b maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3TYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3ITY4eHUS U TIOTJIOICHHUS.

2. CnexTpsl pa3lIuYHbIX TA30B.

3. Crnektp BoJopoja.

4. HabmroneHue TpekoB B kamepe Bunbcona.

CooNOA~WLNE

No ok
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5. Pabora cu€ryrika HOHU3HPYIONTUX H3TyUeHUH.

6. Perucrpauus nzmydeHus: IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwvie padbomot u onvimeol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DSHEPTUM YacTHULIBI 1O TOPMO3HOMY MYTH (I10

dboTorpadusim).

3. H3mepenwne paanoakTHBHOTO (POHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIOMIMN  MOAY/Ab  MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHIS TPEIMETHOTO COIEP KAHUSI U OIBITA JIEATEIbHOCTH, MPUOOPETEHHOTO MIPU U3YYEHUU
BCEro Kypca (pu3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS — BUIbI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuuBaeTrcs JOCTHXKEHHE MPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMBbIX PEe3yJIbTaTOB 00ydeHUs, (HOpPMUPYETCS €CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (UINYECKUE SBJICHHS, MPUMEHsS TMOJIyYCHHbIC 3HAHMUS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIHATBHO AEATEIbHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroUIUeCs BBITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSICHATH (DU3HUECKUE SIBICHUS
B OKpY’Karollel MpUpo/ie U OBCEIHEBHOM KU3HH;

HCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoyiee Ba)XKHBIX JTOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUU HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzydyenne ¢Qu3uku Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha
JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynprate wusydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y

oOyuaroterocst 6yayT c(hopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) maTpHOTHYECKOr0 BOCIIUTAHUS:
® - IPOSIBJICHHE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (U3MUYECKOM

HayKu;

- [IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3ZHUKOB;

2) rpaIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUH OOIECTBEHHO 3HAYUMBIX U ITUYECKUX

mpo0OJieM, CBA3aHHBIX C MPAKTHUYECKUM MIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

- OCO3HAaHME BaXXHOCTU MOPAIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIBHOCTUA YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUYECKUX KadecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOTO MOCTPOCHUS,

CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 NO3HAHMSA:

- OCO3HaHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,

OCHOBBI Pa3BUTHU TEXHOJIOTUM, BaXKHEUIIEN COCTABIIOLIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOM JTFO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TENbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0J1ar0NOTyYHA:
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® - OCO3HAHHWE IIEHHOCTH 0e30MmacHOro olOpasa >XKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBWUJI O€30MacHOTO TOBEJACHUS Ha TPaAHCIOpPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBHSX;
e - chOpMHPOBAHHOCTh HaBBIKA pedICKCHH, IPU3HAHUE CBOETO INMpaBa Ha OMIMOKY M TaKOro
)KE TIpaBa y IPYyroro 4ejioBeKa;
6) Tpy10BOr0 BOCIIUTAHMS:
- aKTUBHOE Y4YacCTHE B PCIICHUU MPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alyH, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HAIpPaBICHHOCTH,
TpeOYIOIIHMX B TOM YHCIIC U (PU3NICCKUX 3HAHUA,
- HHTEPEC K MPAKTHIECKOMY M3YUEHHUIO MPOodeCCrid, CBI3aHHBIX C (PU3UKOI;
7) 3K0JI0ru4ecKOro BOCIMTAHMSI:
- OpHWCHTAIMs HAa TpPUMEHEHHWE (U3MYECKUX 3HAHWH Ui pelieHus 3agad B 00JacTu
OKPYIKaIOIEeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUN
JUTSL OKPYKAIOIIEH Cpeibl;
- OCO3HaHHMeE II100aJTLHOTO XapaKTepa SIKOJOTHUSCKUX MPOOIeM U ITyTeH UX PEIICHHUS;
8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUAM COIMAJIbHON U MPUPOAHON Cpeabl:
- MOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH MCCICIOBAHHK W TPOEKTOB
(bu3nUYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTUX;
- MIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTb;
- ToTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATH HJEH,
MTOHSATHS, TUIIOTE3bI O (PU3HMYECKUX OOBEKTAX M SIBJICHUSIX;
- 0OCO3HaHME e(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DHU3UKH;
- INIAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETECHUU HOBBIX (DU3UYECKUX 3HAHUI;
- CTPEMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aMMOCBSI3H IIPHUPOIBI, OOIIECTBA U IKOHOMHKH,
B TOM YHCJIC C UCITOJIb30BaHUEM (PU3UYECKUX 3HAHHM;
e - OICHKAa CBOMX JCHCTBHIA C y4€TOM BIMSHHS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100alIbHBIX TOCIIEACTBUM.
METAIIPEJIMETHBIE PE3YJIbTATbI
B pesynpTaTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuatomerocsi OyayT cGOpMUPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOILIME TIO3HABATENbHBIE YHHUBEpCaIbHbIE Y4eOHbIE JE€HCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcalbHbIC yueOHbIE NeUCTBUS, PETYISTUBHBIC YHUBEPCATbHbIC yUeOHbBIE 1eHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jlornueckue aeiicTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHHIA);
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIaccu(PHUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
Y CPaBHEHUS,
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSAX,, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;
® BBIBIATH MPUYUHHO-CIICJACTBEHHBIE CBSI3M MPU HU3YYCHHH (U3UUYECKUX SBICHUA H
MPOLECCOB, JENaTh BBIBOABI C MCIIOJIb30BAaHUEM JEAYKTUBHBIX WU WHIYKTHBHBIX
YMO3aKJTFOU€HUM, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3X (PHU3UUECKUX BEITHUNH;
® CaMOCTOSTENbHO BBIOMpaTh CMOCOO pemieHus Yy4ueOHOW Qu3uyeckol 3amadu
(cpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOMSIIET0 C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).
Ba3oBble HcciieaoBaTeIbCKHE JeHCTBUA
® HCIOJIb30BAaTh BOIPOCHI KAK MCCIEN0BATENBLCKUIA HHCTPYMEHT MO3HAHUS;
® [IPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJIICHHOMY IUIAHY OIIBIT, HECIIOXHBIA
buznYeCcKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHkEe (PU3UUECKOTO SBICHUS;
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MHGOPMAIUIO, TOTYYCHHYIO B XOJ€
HCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;
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CaMOCTOSATENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI IO  pe3yjbTaTaM
POBEIEHHOTO HAOJIOCHUS, OTIBITA, UCCIICOBAHNS,

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIe METOJbI, MHCTPYMEHTBHI W 3allpoChl MpPHU IMOHCKE U OTOOpe
UH(POPMAIIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (DU3NYECKOi 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3HUPOBATh M WHTEPIPETHPOBATH WHPOPMALUIO Pa3ITUIHBIX
BUJIOB ¥ (POPM TIPEIICTABIICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (hOpMy TpeAcTaBiIeHUs HHDOpManuu u
WLTIOCTPUPOBATh pPElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMHu, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XOJi¢ OOCYXJCHHMS Y4eOHOTrO MaTepuaya, pe3yJbTaToB Ja0OPATOPHBIX padoOT H
IIPOEKTOB 3a/aBaTh BOIPOCHI 0 CYIIECTBY OOCYKIaeMOM TEMbI M BBICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H | MO JIep)KaHnue OJ1aroKelaTeIbHOCTH OOIICHUS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
OOHapY)KUBATh Pa3JIMYME U CXOJICTBO TO3HIIUH;

BBIPAXXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTaBISITH  PE3yJAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAaHIHONH W WHIWBUAYAIbHOW pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

IPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPIraHMW30BBIBATH JACHCTBHS IO €€
JOCTHDKEHUIO: PACIPESNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras KAa4eCTBEHHOTO pe3yJbTara MO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHSI C APYTUMH WICHAMUA KOMaH/IbL;
OLICHUBATh KAueCTBO CBOETO BKJIaJa B OOMMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSTENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHui (MHIUBUAYaJIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILICHUH IpyIoi);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApHaHThI peILICHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBINA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalllu U MpeJylaraTh IlaH e€ U3MEHEHMUS;

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE€ B XOJ BBIMOJHEHUS (U3UUIECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHMBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JPYrOro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHH (U3MYECKUX 3aJad WId B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI
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K xonmy oOyueHust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

UCIIONIb30BAaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIMHUIBI (PU3NUYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPHIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHHE, MHEPLHUs, B3aUMOJCICTBUE Tel, paBHOBECHE
TBEPABIX TN C 3aKpeIyIEHHOW OChIO BpalleHMs, Iepefada JAaBieHUs TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, arTMochepHoe JaBjieHue, IIaBaHue TeJl, IPeBpalleHus
MEXaHUYECKOI 3HEePTUn) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBJICHHUM B OKPYXKAIOLIEM MHUpE, B
TOM uucie (pU3MYecKue SBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B XKUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHS B MPHUPOJAE U
TEXHHUKE, BJIHUSHHUE aTMOC(PEPHOTO AAaBJICHUS Ha XUBOM OpraHusM, IJIaBaHUE PbIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA,

ONKCHIBATh U3yYCHHBIC CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (DU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEAHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tella, CWiIa TPEHHs, JaBlieHUE
(TBEpHoOro Tema, >KMIKOCTH, ra3a), BBITAIKUBAIOLIAs cuUlla, MeXaHU4eckas paboTa,
MOIIIHOCTh, IIJICUO CHJIBI, MOMEHT CHJIbl, KOX(P(UIMEHT TMOJIe3HOr0 JEeHCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl DHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U STUHUIIBI
buznyeCKUX BENMYUH, HAXOAUTH (HOPMYIbI, CBSA3BIBAIONIME MAHHYIO (H3UYECKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBHUCHUMOCTEH
bu3HYECKUX BENNYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHe SBICHHUS M MPOIECCH, HCMOIb3Ys
MpaBHia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE IMPaBUIIO» MEXaHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSACHATh (U3UYECKUE SBICHMS, MPOLECChl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBISBIATH MPUUMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBICHUN, (UBMUYECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3aauyd B 1-2 felCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BENWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKHE BEIUYMHBI B (POPMYIBI U
MPOBOANTH PAcU€Thl, HAXOJUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIE IS PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MONy4YeHHON (PU3HMUECKON BEITMUNHBI,
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJI0B, B OINMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(rumotesy), pa3nIuyaTh W WHTEPIPETHPOBATH MONYYEHHBIH peE3yNbTaT, HAXOIUTHh
OIIMOKH B XOJI€ OMBITA, I€JaTh BHIBOJBI 110 €T0 Pe3yIbTaTaM;

MPOBOANTH OMBITHI IO HAOIONCHUI0 (PU3NYECKUX SBICHUN WM (PU3NIECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPsieMble MPEANON0XKEHUs, COOMpPaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHNS, 3alMCHIBATh XO/I OMBITa U (POPMYITHPOBATH BHIBOIBL;
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BBITMIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATypbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl IpUOOPOB C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MIPOBOJIUTH MCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOW (DPM3MYECKOM BETUYMHBI OT JIPYroi C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBW)KEHUS Tella, CHIIbI TPEHUSl CKOJIbKEHUSI OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tl M HE3aBHUCHUMOCTH CHJIbI TpPEHUS OT IUIOLAAH
CONPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTrOCTH OT YIJIMHEHUS MPYKHUHBI, BHITAIKUBAIOLICH
CWIBl OT O0BEMa MOrpyKEHHOM 4YacTHM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HAa KOTOPYIO MOTrPYKEHO Teo,
YCIIOBUYM TMJIaBaHUS TeJN, YCJIOBUN pPaBHOBECHsl pbluara M OJIOKOB), y4yacTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIEeNOBaHMsS, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MPeIOKEHHOMY IJIaHy, (PMKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (DPU3MYECKUX BEJIIMYMH B BUAE MNPEIJIOKEHHBIX TaOIUIl U TpaduUKOB,
JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEJOBAHMUS,

MPOBOJAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (IUIOTHOCTH BeIIECTBa
KUAKOCTU U TBEPIAOrO Tela, CHJIA TPEHUS CKOJNBXKEHHUS, J[aBlIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHJIA, JCHCTBYIOLIas Ha MOTPYKEHHOE B KHUAKOCTh TeJoO,
KOA((UIIUEHT TMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeIJIOKEHHON
WHCTPYKIMU: TP BBIINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUEHUE NCKOMOM BEIIMYUHBI,

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu padore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

yKa3bIlBaTh MPUHIMIBL JEHCTBUS NPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlyar, MOJABHKHBIN U
HEMOJIBWYKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHMCAaHUA (B TOM YHCIE: MOAIIMIHUKUA, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABIMYECKHI MpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCIONB3Ysl 3HAHHS O CBOMCTBaX (PU3MYECKHX SIBICHUH U HEOOXOAMMBIE
buznyecKkue 3aKOHbBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TNPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O TMpHUMepax) MPaKTHUECKOTO
UCTIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HHM ISl OOecredeHus
0e30macHOCTH TpHU OOpalieHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHHKOB HH(popMaiuu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNM U MTYTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCIIONIb30BATh MIPU BBITIOTHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIQJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/aBaTh COOCTBEHHBIE KpaTKHUE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOIUYHO AeNaTh
KpaTKHe COOOIIEHHSI O pe3yIbTaTax MPOEKTOB WU YUeOHBIX UCCIEIOBAaHU, TIPU 3TOM
rPaMOTHO HCIIONIb30BaTh W3YYCHHBIH TIOHATUWHBIN ammapaT Kypca (U3HKH,
COMPOBOXAATh BBICTYIIJIEHUE ITPE3ECHTALIUEH;

IIPY BBIMIOJIHEHUU yYEOHBIX MPOEKTOB M MCCIENOBAHUUN paclpenensTh 00S3aHHOCTH B
TpYyIIE B COOTBETCTBUM C IMMOCTABJIEHHBIMU 3a/1a4aMU, CIEIUTh 32 BBHIIIOJIHEHUEM TUIaHA
NENCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIA BKIAA B JEATEIBHOCTH TPYIIIBL,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKaIOLIUX.

15



K xonmy oOyueHust B 8 Kjacce mpeIMeTHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABH)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPUCTAIIMYECKUE M aMOp(HBIE Tela,
HACBIIEHHBI ¥ HEHACBILICHHBIN Map, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSI
SHEprus, TeIJIOBOM JBUTaTellb, 3JIEMEHTAPHbIM NIEKTPUUECKUM 3apsj, NEKTPHUECKOe
1oJie, MPOBOAHUKU M JUAIEKTPUKH, MOCTOSHHBIM 3JIEKTPUYECKHH TOK, MarHuTHOE
noJe;

pasinyarh siBIeHUs (TEIUIOBOE paCIIMpEHHE W CXkKaTue, Terlonepenada, TeIuIoBOe
paBHOBECHE, CMadyMBaHUE, KANWUIPHbIC SBJIEHUS, UCIAPEHHUE, KOHJAEHCAlUs,
IUIaBJI€HHE,  KpUcTaum3auus  (OTBepAeBaHME),  KUICHHME,  TeIlulonepenayda
(TEerIoNpOBOJHOCTb, KOHBEKLIMS, W3IYyYEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEUCTBHE
3apsiioB, ACUCTBUS JIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOEWCTBUE
MarHuTOB, AEUCTBHE MAarHUTHOIO IOJII HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKLMSA) 10 ONMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUH B OKPY)KAIOILEM MHpE, B
TOM 4ucie (U3NYECKUE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE W
KallWJUIIDHBIE SIBJICHUsS B IPUPOAE, KpHUCTaulbl B mnpupone, usnydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
JJIEKTPUUECKUE SBJIEHUS B aTMmocdepe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE 1osie 3eMild, Jpeld MOJIHCOB, pOJib MArHUTHOIO IOJIA JJS JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEINIOEMKOCTh ~ BEILECTBA, YyJAeJIbHAas TEIUIOTa IUIABJIEHUS, YJelbHas Telora
napooOpa3oBaHMs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3(QQHUIMEHT MOJIE3HOro
JIeMCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHUTENIbHAS BIAKHOCTh BO3/yXa, 3JIEKTPUUYECKHM
3apsil, CHJla TOKA, OJJIEKTPUYECKOE HAIPSHKEHHWE, COINPOTUBIECHUE IPOBOJHUKA,
yJlelIbHOE CONPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKa), IpU
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NUYECKUH CMBICI HCHONb3yEeMbIX BEIUYHUH,
0003HaueHMs M eUHUIBI (PU3NYECKUX BEIWYHMH, HAaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
OPUHIUI CYNEpNo3uIMM Mojel (Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPIuu, MpH 3TOM JAaBaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alMCHIBATH €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSICHATh (pU3MYecKHe MpoLecChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTHUPOBAHHOI O Xapakrepa: BBISIBIIATH
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INIaroB ¢
oTopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (hPU3UUYECKHUX SBICHUN, PU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aayd B 2-3 JeHCTBHA, HUCHOIb3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX AJI PELICHHUS 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ pelIeHus], IPOBOJUTh Pacu&éThl U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHE (PU3NUECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh TNPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3HYECKHX
METOJOB,  MCIIONb3ysd  ONUCAaHUE  MCCIEAOBAaHUSA,  BBIIEIATH  IPOBEPSIEMOE
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IIPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOPSAJIKA IPOBEICHUS HCCIEIOBaHUS,
JienaTh BBIBOJIBL;

MIPOBOAMTDH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIspHbIC SIBICHUS, 3aBUCHUMOCTh JIaBJICHHsS BO3[yXa OT ero o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUS IIPU U3JYyUYEHUH OT LIBETA
u3Nyyarouie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCHApeHHus BOJBI OT
TEMIIEpaTypbl JKUJAKOCTH M IUIOIIAAW €€ IOBEPXHOCTH, JJIEKTpHU3aluus Tel U
B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3apsiOB, B3aUMOJECUCTBUE IOCTOSHHBIX MarHWTOB,
BU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JEKTPOABUIATEIS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEeMble TMPEINONIOKEHUs, COOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO O00OpydOBaHMS, OMNHUCHIBaTH XOJA OMNbITA U
(dbopMyIUpOBaTH BHIBOJIBI;

BBIIIOJIHATH MPSMbIE U3MEPEHHUsI TEMIIEPATypbl, OTHOCUTEIbHON BIIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpPSOKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢bu3nYeCKUX BEIMYHH, CPAaBHHUBATh pE3YJIbTAaThl HM3MEPEHUN C Y4YETOM 3aJaHHOUN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOAUTH MCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (PU3UYECKOW BETUYMHBI OT JIPYrod C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOUAJAN MONEPEYHOI0 CEYEHHUsl U YJEIbHOIO COIPOTHBIICHUS BEILECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 NPOBOJHUK, OT HAMPSIKEHUsI HA IPOBOHUKE,
HCCJIEIOBAHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOIHUKOB):
IUIAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHITH U3MEPEHUs, CIeays
PeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3YJIbTAThI MMOJYYEHHON 3aBUCUMOCTU B BUJE
TabNuI ¥ rpauKoB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOJANTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHas TEII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIYys
MPEAJI0KEHHON UHCTPYKLIUU, U BBIYUCIIATh 3HAUEHUE BEIMYHUHBL;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
o0opynoBaHuEeM;

XapaKTepu30BaTh NPUHILUIBI JIEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa WX OMHCAHUA (B TOM YHCIE: CUCTEMA OTOIJICHHS IOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
DHEPruH, DIIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelIbHbIE SIEKTPONPHOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUTATEh
MOCTOSSHHOTO TOKA), HWCIONB3Yys 3HAaHUS O CBONCTBaX (DU3MUECKUX SBICHUNA U
HeoO0XoauMbIe (PM3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpPUTEIbHBIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHErO CrOpPaHUs, JIEKTPOCKOII, PEOCTaT), COCTaBIAThH
CXEMBI 3JEKTPUUYECKUX IEeMNeil C MOCIeA0BATENbHBIM U MapaJlIeNbHbIM COEAMHEHUEM
AIIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYCHHSI TIEMEHTOB JIEKTPUUIECKUX LETeH;
OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TWpHUMEpax) MPaKTHUYECKOTO
UCTIONIb30BaHUsl (DM3MYECKUX 3HAHWKM B TOBCEIHEBHOW >KM3HHM ISl OOecredeHUs
0e30macHOCTH TpU OOpalieHuH ¢ TpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHSI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKarolleH cpere;

OCYIIECTBIISATh TMOUCK HHpopMaruu (usnueckoro coaepxkanus B HMHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHMM W NYTEM CpPAaBHEHUS JAOINOJHHUTENIbHBIX HCTOYHHKOB
BBIICTIITh MHGPOPMAIUIO, KOTOpas SBISIETCS NPOTHUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;
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MCIIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATYpPY
(bu3NYeCKOro coJep)KaHus, CIPaBOUYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3iaBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHbIE cOOOIIeHus, 00o0O0mIas
UH(GOPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PM3UYECKOrO COACPIKAHMS, B TOM YHCIIE
nyOJIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEJOBATEIbCKOM
JESITEIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BAaTh M3yYCHHBIA MOHSATUIHBIN ammapar
Kypca (pU3HKHU, COTPOBOXK/IATh BBICTYIUICHHE IPE3CHTALIUEH;

IpPU BBIOJHEHUH Y4YeOHBIX MIPOEKTOB M HCCIEA0BaHUN (U3UYECKUX IPOILIECCOB
pacnpeensiTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIbL, BbICTpauBaTh
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, TPOSBIISiL TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xonny oOyuenuss B 9 kjacce mpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

UCNOJIb30BaTh TOHATHS: CUCTeMa OTCYéTa, MaTepuaibHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOro JBM)KEHUs, Nedopmanus (ynpyras, miacTudeckas),
TpPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb M MEperpy3ku, LEHTP
TSOKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MeXaHU4ecKue KoinebaHus M BOJHBI, 3BYK, HWHOQPa3BYK M  YyJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHHWs W IOIJONIeHus, anbda, Oera- M ramma-
U3JIy4€HUs1, U30TOIIb, SiA€PHAs SHEPTEeTHKA,;

pasinyarh sBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MaJJeHUE TeJl, PABHOMEPHOE
JBIDKEHHE 110 OKPY)KHOCTH, B3aMMOJEWCTBUE TeJl, pEaKTHUBHOE JBH)KEHUE,
KosiebaTenbHOE JBM)KEHHE (3aTyXaloLIUe U BBIHYXJEHHbIE KOJeOaHHs), PE30HAHC,
BOJIHOBOE JIBIJKEHHME, OTpak€HHE 3ByKa, MPSAMOJIMHEHHOE paclpOoCTpaHEeHHUE,
OTpaXCHHE U MIPEIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CHEKTP M CIIOKEHHE CIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTEeCTBEHHAsl pPaJIMOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEHUYATOrO CHEKTpa H3Iy4EHUs)
10 ONHCAaHUIO UX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (pr3HYecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHHE U3YUEHHBIX (PU3NYECKUX SBJICHUN B OKpYXarolleM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMM, 5XO, IIBETa TeEJ,
ONTUYECKHE SBJIECHUS B  INpHUpOJE, OHOJOrMYecKoe JEWCTBHE  BHJUMOIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3IY4YEHHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE M3JIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
JieicTBUE palnOAKTUBHBIX M3JTy4EeHUH HAa OPraHU3M 4esloBeKa), IIPU 3TOM MEepPEBOAUTH
NPaKTUYECKYIO 3aJady B y4eOHYI0, BBIICNATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pu3MUECKHUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAsi CKOPOCTh Tella NMPU HEPAaBHOMEPHOM JBIKEHHH,
YCKOpEHUE, MEepEMEILEHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CUJIa YNPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMs, BEC Tesla, UMIYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHAS DHEPIUs CKAaTOW NPYKUHBI, KUHETHYECKast
SHEprus, NOJHAas MEXaHWYecKas HHeprus, MepuoJl M YacTora KojebaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb NPEIOMIICHUS
Cpefbl), IPU ONHCAHUM NPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIB3YEMbIX
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BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (HOpMYIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapakTepu3oBaTh CBOICTBA Tell, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIOJb3Ysl 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHIMII CYNEPIO3ULUU CHI,
IPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M HPEJIOMIIEHUS CBETa, 3aKOHbl COXpPAHEHUs 3apsA0BOro M
MaccoBOro 4YHcCel MpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3HUYECKHE IMPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATb  HPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydyeHHbIX CBOMCTBA (U3UYECKUX SABJICHUH, (U3UYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH;

pewath pacy€THbIe 3aa4n (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLME (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKO€ YCJIOBHE, BBIABIATH HENOCTAIOIIME HWIIH
U30BITOYHBIE JTAaHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIS PELICHUs,
OPOBOIUTH PACUY€Thl U  OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HA4YEeHHUs
(bU3M4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh MPU HOMOIIM (PU3HYECKHX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJKAa HPOBEIECHUS MCCIEJOBAHUS,
JieNIaTh BBIBOJIbI, HHTEPIPETUPOBATh Pe3yIbTaThl HAOIIOACHUH U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB
TeJ (U3y4eHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpocTpaHeHue
CBETa, pa3jiokeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparolled JIMH3e,
HaOJIOIeHNE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3JIyYEHHS): CAMOCTOSTENBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaO0Opa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yibTaThl, (POPMYIUPOBATH BBIBOIbI;

OPOBOJIUTH NPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenenss cpelnHee
3HaYeHHe H3MepsieMol BeNWYMHBI ((POKYCHOE pAacCTOSHUE COOMpPAOLIEH JHH3BI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYHMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBETa OT yrja HaJeHHus U
yIiia MpesoMJICHHUs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENILHO
coOMpaTh YCTaHOBKY, (UKCHUpOBAaTh pe3yabTaTbl IOJTY4YEHHOW 3aBUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpeHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOXPPHUIMEHT TPEHUs] CKOJBXEHUs, MeXaHHueckas pabora u
MOIIHOCTb, YacTOoTa M TMEpHOA KoleOaHUH MaTeMaTHYecKOoro W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBINOJIHSATH
U3MEpEeHus, cileays MPeAsIOKEHHON MHCTPYKIMM, BBIYMCIATH 3HAUCHHUE BETUYMHBI U
aHATM3UPOBATh IOJIyYE€HHBIE pEe3yabTaTbl C Y4ETOM 3aJaHHOM IOIPEIIHOCTH
U3MEPEHHUI;
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coOMoaTh TpaBWIAa TEXHUKH O€30MacHOCTH Tpu  paboTe ¢  JabopaTOPHBIM
0o0opyIoBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJENeH: MarephalibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb AaTOMHOTO SiApa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOI HA UX ONMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYMKHU MOJIOKEHHUS,
paccTosHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICcTBax (hPM3MUECKUX SIBICHUN U HEOOXOuMbIe (PM3UUYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB IMPH PEHIeHUH Y4eOHO-
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl ISl OCTPOCHUS M300paKEHUN B IIOCKOM
3epKajie U coduparouieit TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM [UIsl oOecreyeHus
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsS 3J0pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKarollei cpene;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYs] TMOMCKOBBIA 3amMpoCc, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TMOJIyU€HHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPU BBIMOTHEHUH YYEOHBIX 3a/laHUl HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUMH U3
OZIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M YCTHBIE COOOIEHUsI HA OCHOBE MHGOpMAIUU
U3 HECKOJbKUX HCTOYHUKOB (PU3MYECKOTO COAEpKaHUS, MYOIUYHO TPEACTABIATH
pe3ynbTaThl IPOEKTHOW WJIM MCCIEI0BATEIbCKON IESITENIbHOCTH, NPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszaena (QU3uKd u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoandyecTBO 4YacoB DJIeKTPOHHbIE
Ne | HammeHoBaHue
n/ | pasneios u Tem jonTpoa | FpakTiice f)léng)fo(fab;;)mﬂme
- NPOrpaMMBI Bcero HbIe KHe P
padoThbI padoThbI pecypchl
Pazgen 1. ®usuka u €€ posib B NO3HAHUU OKPYKAKIIEr0 MUPa
o ) but6mmoreka [IOK
1. | rHka - HayKa o 2 https://m.edsoo.ru/7f41
fpupone 6194
but6mmoreka [IOK
1.2 | dusnueckue BEINYNHBI 2 1 https://m.edsoo.ru/7f41
6194
EcrecTBeHHOHAaYyYHBIN Bubmorexa IIOK
1.3 v 2 1 https://m.edsoo.ru/7f41
METOJ IIO3HAHUSA
6194
Htoro no pazneny 6
Pasznea 2. [lepBoHayasibHbIE CBeeHUsS 0 CTPOCHUH BellleCTBA
bubmnoreka IIOK
2.1 | CtpoeHue BelecTBa 1 https://m.edsoo.ru/7f41
6194
JIBroxenue u bubnuoreka [IOK
2.2 | B3aUMOJIEICTBUE YACTHULL 2 1 https://m.edsoo.ru/7f41
BEIlECTBA 6194
ArperaTHbIe COCTOSHHUA bubmorexa LJOK
2.3 Be pecma 2 https://m.edsoo.ru/7f41
B 6194
Wroro no pazneny 3)
Pa3znen 3. /IBukeHue U B3aUMO/IeiicTBHE TeJl
MexaHn4deckoe bubmorexa TIOK
3.1 BIBKEHIE 3 https://m.edsoo.ru/7f41
g 6194
VHeDIIsL. Macea bu6anoreka LIOK
3.2 DA, ’ 4 1 https://m.edsoo.ru/7f41
IUIOTHOCTD
6194
bu6anoreka LIOK
3.3 | Cuna. Bugs! cun 14 1 2 https://m.edsoo.ru/7f41
6194
Wroro no pazmeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya

aBJICHUS TBEPIBIMHU bubmmorexa LIOK
4.1 | " P 3 https://m.edsoo.ru/7f41
TeJaMU, )KHUIKOCTSIMU U
6194
ra3aMu
4.2 | JlaBieHHUE )KUIKOCTH 5 bubnuorexa [{OK
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https://m.edsoo.ru/7f41
6194
but6mmoreka [IOK

4.3 | AtmocdepHoe 1aBieHue 6 https://m.edsoo.ru/7f41
6194

JleiicTBUE KUAKOCTH U but6mmoreka [IOK
4.4 | raza Ha IOTPYXEHHOE B 7 3 https://m.edsoo.ru/7f41
HUX TEJO 6194

Wroro no pazueny 21

Pasznea 5. Pabora u MmomHoOCTh. JHEpPrus
but6mmoreka [IOK

5.1 | PaboTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f41
6194
bubmuorexa [JOK

5.2 | IIpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f41
6194
bubmuorexa [JOK

5.3 | MexaHunueckasi SHEPTHs 4 1 https://m.edsoo.ru/7f41
6194

Htoro no pazneny 12

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68 12

YACOB I10 [TPOT'PAMME
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8 KJIACC

KosanyecTBo yacos DJIeKTPOHHBIE
Ne | HammenoBanue I (wnbpoBbIe)
pakTuue
ﬁ/ fla?re‘]:;fMp:ﬂTeM Bcero KOHTpﬁO‘m’H CKHe oOpa3oBaTe/ibHbIE
porp ble padoThI paGoThI pecype
Pa3gen 1. TensioBbIe IBJICHUS
CtpoeHue U CBOICTBA bubmoreka LOK
1.1 P 7 https://m.edsoo.ru/7f41
BEIlleCTBA 81ce
bu6mmoreka [IOK
1.2 | TemmoBbIe IPOIECCHI 21 1 5 https://m.edsoo.ru/7f41
8lce
Hroro no pazueny 28
Pasznen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
o, Sapmesae BuGmorexa LIOK
2.1 PAJIbL. 3ap 7 1 https://m.edsoo.ru/7f41
Tena U UX 81ce
B3alMOJICUCTBHE -
ToCTOSHHLL bu6mmoreka [IOK
2.2 . 20 1 7 https://m.edsoo.ru/7f41
AJICKTPUUICCKUN TOK 81ce
bu6mmoreka [IOK
2.3 | MarauTHsbIE SIBIIEHUS 6 1 15 https://m.edsoo.ru/7f41
8lce
DIIeKTpOMAarduTHas Bromuozexa LIOK
2.4 P 4 https://m.edsoo.ru/7f41
HHAYRIIA 81ce
Hroro o pasneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOI'PAMME '
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9 KJIACC

KosanyecTBo yacos DJIeKTPOHHBIE
Ne | HammenoBanue (wnbpoBbIe)
n/ | pasneios u Tem sonpoy | Tpair 01613 a:?OBaTeJIbHLIe
- TPOrpaMMBI Bcero HbIe ecKHue P
padoTbI padoTrbl | PeCypChbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
bu6mmoreka [IOK
1.1 | 3aKoHBI COXpaHEHUs 10 3 https://m.edsoo.ru/7f41
a4ab
MexaHu4decKoe IBHKEHNE Bubmorexa IOK
1.2 A 10 1 https://m.edsoo.ru/7f41
U CIIOCOOBI €0 OIUCAHUS
a4ab
bu6mmoreka [IOK
1.3 | B3aumopeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0J1e0aHUA U BOJHBI
MexaHn4deckre bubmorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41
Koie0anus
a4ab
MexaHndecKue BOJIHEI Eubmorexa IIOK
2.2 ' 8 1 3 https://m.edsoo.ru/7f41
3ByK
a4ab
Htoro no pazneny 15

Pa3znen 3. 3ﬂeKTpOMaFHHTHOC 1M0JI€ U 3JICKTPOMATIHUTHBLIC BOJIHBI

DIIeKTPOMarHuTHOE TOJIe bubnuotexa [JOK
3.1 | ¥ 27eKTpOMarHUTHbIE 6 2 https://m.edsoo.ru/7f41
BOJIHBI a4ab
Hroro o pasneny 6
Pasnen 4. CBeToBbIe ABJIECHUSA
3aKOHBI PaCIPOCTPAHEHUS bubmaorexa LJOK
4.1 paciipoctp 6 2 https://m.edsoo.ru/7f41
cBeTa
a4ab
JIMH3EI 1 ONTUYECKUE bubmaorexa LJOK
4.2 HOHBODLI 6 3 https://m.edsoo.ru/7f41
proop a4ab
Pasnoxenune Gemoro csera bubmmorexa LIOK
4.3 3 2 https://m.edsoo.ru/7f41
B CIICKTP
adab
Wroro no pazueny 15
Pa3gen 5. KBanToBLI€E IBJIEHUSA
Hcnyckanue n bubnnorexka [JOK
5.1 | mornoiieHue cBera 4 1 https://m.edsoo.ru/7f41

aTOMOM

a4ab
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Bbubmmoreka [JOK

5.2 | CtpoeHne aTOMHOTO sijipa 6 1 https://m.edsoo.ru/7f41
a4ab
bubmuoreka [JOK
5.3 | SlnepHble peakiuu 7 1 https://m.edsoo.ru/7f41
a4ab
Wroro no pazgeny 17
Pasnen 6. [loBTopuTe1bHO-00001IaI01IUIT MOYJIb
gg;g OI;?{}II/IP?CIZ epKaHus bubmorexa [IOK
6.1 H AP 9 2 https://m.edsoo.ru/7f41
Kypca ¢pusuku 3a 7-9
a4ab
KJ1acc
Wroro no pazueny 9
OBUIEE KOJIMYECTBO 102 97
YACOB I10 [TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

CMoTpH MpHUIIoKEeHHE K 00pa30BaTeNIbHOM MporpaMMe OCHOBHOTO 00IIeT0 00pa3oBaHUS
K pa3zeny «YdeOHo-MeToauueckoe odecredeHney «llepedeHb He0OOXOUMBIX YIEOHUKOB U
y4eOHBIX TOCOOUI, UCTIOIB3YEMBIX MPHU peaTr3alui 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoanus Ha 2024-2025 yueOHBbIi Toay.
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